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Abstract

This thesis investigated the influences of early life socioeconomic circumstances (SEC) on

cardiovascular disease (CVD) risk in Russia, Poland and the Czech Republic. Early life

SEC are inversely associated with CVD risk factors and outcomes in western countries,

but the same relationships have not been evaluated in Central and Eastern Europe. CVD

is a major cause of morbidity and mortality in this region.

I used data from the first round of the HAPIEE (Health, Alcohol and Psychosocial factors In

Eastern Europe) study, which randomly selected men and women aged 45 to 69 years

from population registers in Novosibirsk (Russia), Krakow (Poland) and six towns in the

Czech Republic. Nearly 29,000 people were recruited, with an overall response rate of

61%.

Blood pressure (systolic and diastolic blood pressure, hypertension), lipids (total and HDL

cholesterol), adiposity (BMI, waist circumference, waist to hip ratio), smoking habits

(starting and quitting) and CVD risk, as measured by SCORE, were assessed in relation to

retrospectively collected direct and proxy measures of early life SEC.

The reliability of adult anthropometric measures (height, leg length and trunk length) as

proxy markers of early life SEC was confirmed by investigating the relationships with three

direct measures of early life SEC (maternal and paternal education and household

ownership of six assets at age ten years).

Higher childhood SEC were linked to an increased likelihood of women starting smoking, a

decreased likelihood of men quitting smoking, and reduced adiposity in both genders. The

remaining CVD risk factors and overall CVD risk did not appear to be consistently

influenced by childhood SEC.

The results of the thesis suggest that early life socioeconomic influences on classical CVD

risk may not be consistent across cultures, and that they may vary by the stage of the

epidemiological transition and by local context.
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Chapter 1. Introduction

Central and Eastern Europe (CEE)a has high rates of morbidity and mortality and a

substantial proportion of the burden of ill health, and of the excess mortality compared to

Western Europe, is due to cardiovascular disease (CVD). Evidence from Western

European populations shows a link between CVD and the established risk factors,

smoking, obesity, blood pressure and cholesterol, on the one hand, and between these

risk factors and socioeconomic circumstances (SEC), both in childhood and adulthood, on

the other.

The impact of adult SEC upon CVD in CEE has been shown to be similar to that observed

in Western Europe, but there has been virtually no research into the influence of early life

SEC. Socio-political changes in CEE over the last half century have profoundly influenced

both the social structure of societies in the region and the SEC trajectories of individuals.

The relationship with SEC earlier in life is therefore of great interest. This thesis explores

the socioeconomic predictors of CVD risk in middle and older age, with a particular focus

on early life SEC, in three countries in CEE.

Data are drawn from the first round of the HAPIEE (Health, Alcohol and Psychosocial

factors In Eastern Europe) study. The study was established to explore the drivers of the

high rates of CVD in the region. Comprehensive data were collected on nearly 29000 men

and women aged 45 to 69 in 2002-2005, living in Novosibirsk in Russia, Krakow in Poland

and six towns in the Czech Republic.

The thesis investigates the relationships between different measures of childhood SEC

and the association of childhood SEC with four classical CVD risk factors: smoking,

obesity, blood pressure and cholesterol, and determines whether these effects of

childhood SEC are independent of those of later life SEC. It also explores the relationship

of early life SEC with an overall CVD risk score calculated from these risk factors.

The thesis is structured as follows. The second chapter provides a general literature

review on the mortality gap between Eastern and Western Europe, with a focus on recent

                                                
a
 Central and Eastern Europe (CEE) has been defined as the 12 formerly planned economies in

Europe which were not part of the USSR, and includes Poland and the Czech Republic. In this
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trends in mortality in Russia, Poland and the Czech Republic. It summarises the life course

approach to epidemiology, the trends and transitions which are central to this and the

mechanisms through which early life SEC might impact upon CVD risk. This general

literature review is by no means exhaustive, and the specific literature is reviewed in each

chapter.

The third chapter outlines the aims and objectives of the thesis, and the conceptual

framework within which the thesis is conceived.

Chapter four gives further details of the HAPIEE study and the data collection methods. It

outlines the measurement, calculation and coding of the variables used in the analyses,

and gives a general statistical analysis plan for the thesis. Specific details on the methods

are given, when necessary, in the relevant chapters.

Chapters five to eleven are results chapters, which are ‘self-contained’, that is, each

includes a review of the literature on the topic of the chapter, as well as specific objectives,

methods, results and discussion sections.

The first results chapter, chapter five, discusses the concept of SEC, and explores the

associations between the SEC measures used throughout the thesis. It investigates and

discusses the association between maternal and paternal education in terms of partner

choice and the association between parental education and childhood asset ownership in

terms of the financial returns to education. The potential use of adult anthropometric

measures as proxy measures for childhood SEC is investigated, as is intergenerational

educational social mobility in these study populations.

Chapter six investigates the secular trends in SEC and height, by determining the

associations of birth date with childhood assets and with adult height.

The seventh to eleventh chapters describe the distribution of CVD risk factors in the study

populations, and investigate the life course socioeconomic predictors of these outcomes.

The chapters focus, in order, on blood pressure, cholesterol, smoking, adiposity and a

composite measure of CVD mortality risk, the European Society of Cardiology’s CVD risk

                                                                                                                                                    
thesis CEE is used to refer to all the European countries which had planned economies, including
Russia.
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score. This score calculates a ten year percentage risk of CVD mortality based on

cholesterol, blood pressure and smoking, plus age and gender

The final chapter summarises the findings of the thesis and provides an overall discussion

which explores the impact of the work, as well as its potential limitations, and outlines

necessary further research.
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Chapter 2. Background and concepts

This chapter provides a general background and literature review for the topics covered by

the thesis. It discusses recent mortality trends in CEE, with a particular focus on the

dramatic changes in Russia. It outlines the principles of life course epidemiology and

discusses the particular interest of applying the methodology to a CEE setting. The

chapter summarises the theory of the epidemiologic and nutritional transitions and the

impact of these upon the relationship between life course SEC and health. Specific

literature reviews with further detail on each of the main outcomes investigated in the

thesis are provided in subsequent chapters.

2.1 Mortality in Central and Eastern Europe

A political and ideological divergence occurred after WWII when Europe divided into the

‘capitalist’ west and the ‘socialist’b east. In spite of the political differences, in the

immediate post-war period the two regions initially showed similar mortality trends.1 Infant

mortality and mortality from infectious diseases fell, and there were gradual increases in

life expectancy across Europe until the mid-1960s.1 Since that time, however, mortality

rates in three regions within Europe have followed deviating paths.

Mortality rates decreased steadily in Western Europe, and between 1970 and 1998 there

was a mean gain in life expectancy at birth of 6.4 years in the EU member states

(members prior to 2004).2 Over the same period, a plateau in CEE (excluding Russia)

resulted in mean life expectancy at birth in CEE being 5.9 years lower than in the EU in

1998.2 In Russia, the same period witnessed large fluctuations in life expectancy.1-3 The

gap in life expectancy at birth between the Commonwealth of Independent States (CIS)c

and the EU member states (prior to 2004) was 10.3 years in 1998 and has increased since

to 12.7 years in 2005.4

A large proportion of the growing mortality gap between Eastern and Western Europe has

been attributable to deaths from CVD. Figure 2.1 shows the cause components of the

                                                
b
 The communist regimes of the USSR, Poland and Czechoslovakia in the twentieth century are

referred to as ‘socialist’ throughout the thesis. This is not intended to imply success or otherwise of
these regimes in achieving socialist goals.
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mortality gap between Russia and England and Wales between 1970 and 1993, the

magnitude of which has increased throughout this period, other than in 1987.5 The largest

relative contributor has consistently been CVD mortality, closely followed amongst males

by violent deaths. Other data show that in 1992, 54% of the 6.1 year gap in life expectancy

between CEE and the former Soviet Union (FSU) and the rest of Europe was due to CVD

mortality.6 In 2000 CEE countries had mean standardized mortality ratios (SMRs) for

ischaemic heart disease and cerebrovascular disease of two and nearly four times as high

as those of other European countries.7 In 2005 the standardised death rate (SDR) for

diseases of the circulatory system was 2.3 times higher in the CEE countries which

acceded to the EU in 2004, and 3.7 times higher in the CIS countries, than the countries

which were EU member states in 2004.4

Recent trends in mortality in the countries included in this thesis, Russia, Poland and the

Czech Republic, are discussed in more detail below.

                                                                                                                                                    
c
 The Commonwealth of Independent States comprises eleven former Soviet Republics, including

Russia.
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Figure 2.1. Cause components of the difference in life expectancy between Russia

and England and Wales, 1970-1993, from Shkolnikov et al, 19965
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2.1.1 Russia

There have been unstable patterns in mortality in Russia and the other states of the FSU

since the 1970s, and fluctuations have been particularly dramatic since the mid-1980s.

Figures 2.2 and 2.3 show male and female life expectancy at 15 in Russia between 1980

and 2005, in comparison with Poland, the Czech Republic and the EU member states

(prior to the accession of CEE countries on May 1st 2004). There were fluctuations

throughout the period, with overall decreases in life expectancy.

Life expectancy for both men and women in Russia increased from 1984 to 1987. Some

commentators have linked this improvement to Gorbachev’s attempts to reform the Soviet

Union, and particularly to reduce alcohol consumption during the period of glasnost, from

1985,8-12 although the pre-eminence of alcohol’s influence on mortality in Russia has been

disputed.13-16 From 1987 until 1995 life expectancy declined, initially gradually and then

more rapidly, following the collapse of the Soviet Union in 1991. Between 1990 and 1994

men’s and women’s life expectancies decreased by 6.1 and 3.2 years and age-adjusted

mortality rates rose by 36% and 23%, respectively.17 In 1995 life expectancy at birth was at

it’s lowest in the period, at 57.6 years for men and 71.2 for women,18 then it increased until

the rouble reform in 1998, and fell again until 2003, when it was 58.7 and 71.9 years for

men and women, respectively.18

A particularly unusual aspect of the recent trends in Russia has been the fact that the

largest changes have been amongst young and middle-aged adults.8;17 The mortality rate

for men aged 35-44 years almost doubled between 1990 and 1994, and for women in the

same age group it increased by more than 70%.17 The increase in mortality amongst 25-54

year olds contributed 55% of the decrease in life expectancy between 1990 and 1994. In

contrast, the changes amongst children (≤ 14 years) and the elderly (≥ 65 years) together

contributed less than 20%.17

The gender gap in life expectancy in Russia is of a far greater magnitude than in other

European countries. In the UK the gap in life expectancy at birth gradually decreased from

6.3 to 4.3 years between 1970 and 2005. At its smallest, in 1987, the gender gap in Russia

was 9.5 years, it peaked at 13.5 years in 1994 (figure 2.4),4;8;17 and since the millennium it

has not fallen below 13 years.4;18
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This large gender gap in life expectancy is largely a numerical artefact, however, since the

differences in life expectancy reflect absolute differences in mortality rates, rather than

relative differences.19 Despite the large gender gap in life expectancy, the trends observed

amongst men and women have followed similar patterns. While the absolute changes

have been greater amongst men (figure 2.5), men’s and women’s mortality rate ratios

comparing 1986 to 1994, 1994 to 1998 and 1998 to 2003, are of similar magnitudes.4

In addition to low overall life expectancy in Russia, healthy life expectancy is also low. This

disproportionately affects women: at 65 women have a life expectancy of 15.2 years

compared to men’s 11.4 years, but healthy life expectancies are 5.8 and 6.7 years,

respectively.20 At 65, women have less than 50% probability of being healthy, whilst for

men it is around 70%.20

Importantly, changes in life expectancy have been dependent upon SEC. Between the mid

1980s and mid 1990s, there was little change in mortality rates amongst men with

university education, but a 75% increased mortality risk amongst men who did not

complete high school.21 This ‘mortality advantage’ associated with higher levels of

education has also been observed amongst women.18;22 The mortality gap between high

and low educated groups continued to increase until at least 200118 and has been of a

similar magnitude to that observed in western countries.22

2.1.2 Poland and the Czech Republic

The changes in mortality in Poland and the Czech Republic during and since transition

have been much less dramatic than those observed in Russia and the former USSR, and

since the trends have been similar, they will be described together.

Poland had a 1% reduction in age-standardised male mortality between 1980 and 1992,

whilst other former socialist countries, including Bulgaria, Hungary and Romania,

experienced increases.23 These reductions were, however, of a much smaller magnitude

than western European countries. The equivalent statistic amongst women was a more

substantial reduction (6.4%), and was of comparable magnitude to those in the other

former socialist countries.23
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Increases in male life expectancy at birth in Poland in the 1980s were due to reduced

infant mortality, whilst mortality increased amongst men aged 45-64,24 so life expectancy

at 15 fluctuated and decreased during the decade (figure 2.2).4 Amongst women, there

were improvements in older age groups (≥ 50 years) as well as infants24 but life

expectancy at 15 increased by only 0.5 years across the decade (figure 2.3).4 There were

increases in mortality from circulatory diseases amongst men,24 and ischaemic heart

disease and cerebrovascular disease in both genders.23

In the period immediately preceding Poland’s transition to a market economy (1988-90),

there were falls in life expectancy at birth amongst men and women of, respectively, 1.0

and 0.3 years, which were predominantly due to increasing mortality from circulatory

diseases and, amongst men, from external causes.25 Post-transition, Poland experienced

improvements in life expectancy, of 2.0 and 1.2 years for men and women by 1997.25 The

majority of the improvement amongst men was attributable to reduced mortality amongst

those aged 40-64, and secondarily amongst young men aged 15-39, whilst amongst

women the changes were greatest in those aged over 65 years.25

Since the early 1990s, Polish men and women experienced gradual improvements in life

expectancy (figures 2.2 and 2.3).4 Middle to older aged men and women (45-74 years)

showed annual mortality decreases of 1.8% and 2.0% between 1991 and 2000.26

Similarly to the situation in Poland, there were long-term reductions in infant mortality in

what was then Czechoslovakia, however increases in mortality from circulatory diseases,

mainly affecting men aged 45-69, lead to a 0.5 year decrease in male life expectancy at

birth between 1979 and 1990.24

Between 1984 and 1999, Czech life expectancy at age 40 increased from 30.0 to 32.6

years for men and from 35.9 to 37.7 years for women.27 This improvement also applies to

life expectancy at 15, and was steady between 1986 and 2005, apart from a small

reduction amongst men immediately following transition (figures 2.2 and 2.3).4 Deaths due

to circulatory diseases amongst men fell continuously between 1991 and 1999.28

In 2005 life expectancy at birth in the Czech Republic was 73.0 years for men and 79.3

years for women, respectively. These figures are 3.8 and 3.2 years lower than the EU

averages (member states prior to 2004).4 The gender gap in life expectancy in the Czech
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Republic did not change substantially between 1970 and 2005, but fluctuated between 6.4

and 7.9 years and peaked in 1990 when male life expectancy fell.4

Since transition to a market economy, socioeconomic differentials in mortality have

increased in the Czech Republic.29 Changes in life expectancy between 1984 and 1999

were differential by educational level. Men and women with middle levels of education

experienced the greatest increases in life expectancy at 40 (3.2 years for men and 2.4

years for women), whilst the smallest increases were amongst those with low education

(2.1 and 1.5 years) whilst improvement in life expectancy amongst those with high

education was approximately the same as the average for the population.27

Improvements in mortality in Poland and the Czech Republic in the period since transition

seem to have been related to changes in lifestyle and diet, as the consumption of fresh

fruits and vegetables and the proportion of vegetable to animal fats increased30;31 and

rates of smoking stabilised or decreased.32;33
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Figure 2.3. Female life expectancy at age 15 (years), in Russia, Poland, the Czech

Republic and the European Union,d 1970-2005

                                                
d
 The 15 EU member states prior to the accession of CEE countries on 1

st
 May 2004.
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2.2 Childhood socioeconomic circumstances and health

The previous section outlined the mortality patterns in Russia, Poland and the Czech

Republic over the last thirty years. Commentators have explored possible determinants of

these patterns, and have emphasised proximal causes including alcohol

consumption8;11;12;14;16;34;35 and socioeconomic characteristics,18;21;22;35;36 which have been

shown to explain a substantial proportion of the gap. The increases in mortality in the

period of transition to capitalism (section 2.1) may be reflective of economic changes over

the same period.

During transition there were large decreases in real wages, which fell 42%, 26% and 12%

in Russia, Poland and the Czech Republic, respectively, between 1988 and 1993,37 and

increases in unemployment. Additionally, income inequality increased in all CEE states in

this period, so that they moved from levels of inequality similar to the Scandinavian

countries to levels similar to the UK.38 In 1989 the richest quintile in Russia earned 3.1

times that of the poorest quintile, but by 1999 this had increased to 8.8 times, whilst the

less dramatic equivalent figures for Poland were 3.3 and 4.3.28 Russia’s gini index

increased from 29 in the early 1990s to 40 in 1997,39 and in 2007 it was still stable at 40,

whilst gini indexes for the Czech Republic and Poland were 25 and 35, repectively.28 This

hierarchy of equality, with the Czech Republic the most equal country of the three and

Russia the least so, is the same in the 1960s.40

2.2.1 Life course epidemiology

In western countries the study of life course epidemiology has generated a large body of

evidence to support an impact of SEC in early life on morbidity and mortality.41-46 Life

course epidemiology is defined by Kuh and Ben Shlomo44 as follows:

‘Life course epidemiology is the study of long-term biological, behavioural,

and psychosocial processes that link adult health and disease risk to

physical or social exposures acting during gestation, childhood,

adolescence, earlier in adult life, or across generations.’
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This methodological approach recognises the influence that exposures throughout life can

have on disease risk in later life. Early life influences on adult health have been recognised

since the beginning of the twentieth century and during the first forty years of that century

they were a major influence on British public health policy.47 After the Second World War

the focus of CVD epidemiology shifted to adult exposures and lifestyle habits, as

researchers looked to identify the cause behind the rise in incidence of CVD and other

non-communicable diseases.47 In the early 1980s evidence of the long latency of CVD48

lead to a shift in the emphasis of research to exposures at all life stages and particularly

earlier life circumstances.

In their summary of the life course approach, Ben Shlomo and Kuh discuss two main

models in use in life course epidemiology: the critical period model and the accumulation

of risk model,49 whilst other commentators have referred to three50 or four models,51 as

discussed below.

According to Ben Scholmo and Kuh, the critical periods model assumes that there are

stages in the life course when development of body systems is rapidly occurring, and

when these biological systems are vulnerable to the effects of external factors.49 This

model shares similarities with the latent effects model, which hypothesises that early life

experiences can affect adult disease risk in an irreversible manner, irrespective of later

experiences.50;51 The strict definition of a critical period requires that changes are

irreversible; looser definitions allow for ‘sensitive periods’ during which changes occur

which may be later modified by further exposures.49 Ben Shlomo and Kuh suggest that

critical periods are likely to be related to disease risk associated with biological systems

and their development, and that sensitive periods may be more relevant to risk associated

with development of behaviour.49

The accumulation of risk model, also referred to as the cumulative effects model,50;51

suggests that there are influences on the body systems throughout the life course that will

affect health outcomes in an additive manner, irrespective of the stage at which they

occur.49  There may be periods when systems are more or less sensitive to external

effects, but exposure at any stage leads to risk accumulation, with increasing risk

associated with increasing number and/or duration of exposures.
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There are several variations of the accumulation of risk model. There may be independent

insults which co-occur in an individual by chance, or risk clustering, whereby an individual

is likely to be exposed to several associated insults, such as those associated with their

SEC. Another theory is that of chains of risk, whereby one exposure tends to lead to

another. This has been referred to as the pathway model by other authors, who posit that

early life circumstances may determine an individual’s ‘life trajectory’ which in turn

determines health outcomes in adulthood.50

Related to the life course approach is the social mobility model51 in which, in addition to

the effects of life course SEC, there may be an effect of social mobility on disease risk. An

example of how social mobility may act upon disease risk is suggested by Forsdahl,52 who

hypothesises that increased CVD risk may be associated with deprived SEC in early life

followed by an affluent lifestyle in later life.

These life course models have been tested in a growing body of research and, in 2005,

Pollitt and colleagues’ systematic review of the literature on life course SEC and CVD51

categorised studies by life course model, and summarised the evidence in support of each

model. They found consistent evidence for a negative impact of disadvantage in both early

and later life on CVD risk, and in support of the accumulation hypothesis. There was not

consistent evidence, however, for an effect of social mobility on CVD independent of the

effects of SEC at each life stage. Further research has also provided support for the

accumulation hypothesis.53;54

Hallqvist and colleagues used data from a population based study in Sweden to attempt to

separate the effects of critical periods, accumulation and social mobility in the relationship

between SEC and myocardial infarction.55 They found evidence to support all three

models, and argued that with data on SEC at only three points across the life course they

were ill-equipped to separate the effects of the models, at least statistically, and that they

were all mutually confounded. They compared the problem to that of separating the effects

of age, period and cohort effects, and concluded that interpretation of results should

depend upon knowledge of specific causal mechanisms, rather than merely on the

statistical associations observed.
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2.2.2 Transitions and trends

When using life course methodology, it is imperative to consider, as well as individual

circumstances and characteristics, the broader environment in which a person has lived.

The study of secular trends and transitions can be useful when making comparisons

between societies and across time. The demographic transition,56 which states that, as

societies modernise, they progress from high fertility and mortality to low fertility and

mortality, was first described in 1934, and the nutrition57 and epidemiologic58 transitions

are both closely related. These generalised transitions and trends are based upon the

experience of western societies, so their generalisability to other settings may be limited.

However, they provide a useful guide, and variation from the western experience has been

used to modify the theory.

The epidemiologic transition, as described by Omran58 is central to the study of life course

social influences on health. It takes an interdisciplinary approach to discuss patterns of

disease in populations along with their causes, be they social, economic or demographic.

The four main stages of the transition are described below:

1. Age of pestilence and famine

• Young population with high fertility and mortality

• Mainly living in rural areas

• Labour intensive, subsistence economy

• Poor quality food and sanitation

• High infant mortality, most mortality due to infectious and deficiency diseases

2. Early age of receding pandemics

• High fertility and mortality, population starting to age slightly

• Exodus to cities begins

• Early industrialization

• Poor but improving nutrition and sanitation

• Infectious and deficiency diseases, plus industrial disease
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3. Late age of receding pandemics

• Mortality declines leading to population explosion and decades later, fertility

declines

• Continued rural to urban migration

• Sustained economic growth

• Women’s employment outside the home increases

• Hygiene, sanitation and nutrition improve

• Non-communicable disease starts to become more significant

4. Age of degenerative and man-made disease

• Mortality and fertility decline, and population growth slows

• Mostly living in urban centres

• Knowledge, rather than production, based economy

• Over-nutrition through high fat foods

• Heart disease, cancer and stroke are major causes of mortality

The nutritional transition is closely linked to the epidemiologic transition, and describes the

progress of human societies through changes in diet and nutrition. In the third stage of the

transition, which is analogous to the epidemiologic transition’s age of degenerative

diseases, salt and fat consumption increase, activity levels decrease and obesity and CVD

are prevalent.57

Morbidity and mortality are subject to inequalities, and the social gradient in health extends

across the socioeconomic spectrum so that relative as well as absolute poverty

determines health.59-63 However, passage through the stages of the epidemiologic

transition involves changes in the social gradient, particularly of diseases which are closely

linked to health behaviours, over time. Wealthier and more highly educated people are

early adopters of negative health behaviours such as smoking and high fat diets, but they

also quickly modify these habits when their negative effects are understood. Those who

are uneducated or poor develop the unhealthy behaviours later and take longer to quit

them.64 In the age of receding pandemics (the nutritional transition’s age of receding

famine), therefore, non-communicable diseases tend to be considered to be diseases of

affluence and are disproportionately experienced by more advantaged people,65 whilst the

opposite is true during the age of degenerative diseases.66;67
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The epidemiologic transition model was first proposed in 1971, and was based on the

experience of high income countries, which had progressed steadily through the four

stages of the transition and were in the final stage. However, mortality due to the

‘degenerative’ diseases subsequently decreased in these countries, and life expectancy

increased, leading Olshansky and Ault to propose a further stage, the age of delayed

degenerative diseases,68 in which the same causes of mortality are prevalent but they are

incident at older ages.

In 1990, the CEE countries were classified by Pearson as being in the age of degenerative

diseases,69 whilst Western European and North American countries were classified as

being in the age of delayed degenerative diseases.

Traditionally, middle income countries have been classified as being in the age of receding

famine (analogous to the epidemiologic transition’s age of receding pandemics) but there

is increasing evidence to suggest that these countries are rapidly passing through the

stages, and an inverse social gradient in obesity is emerging.67 Under- and over-nutrition

coexist in these settings67;70 as the transition between the ages of receding famine and

degenerative diseases occurs.

Yusuf and colleagues also proposed a further stage to the epidemic, the age of health

regression and social upheaval.71 This applies to countries, previously in the age of

degenerative diseases, in which there has been a resurgence of communicable diseases

following social upheaval or war. Russia in 2001 was an example, owing to the disruption

caused by the collapse of the Soviet Union, which was associated with increased mortality

from CVD, infectious disease, accidents and violence71 and the mortality changes

discussed earlier in this chapter.

2.2.3 Pathways from childhood SEC to CVD

There is a substantial literature on the impact of early life SEC on CVD in later life in

western countries41-43 (see section 11.1.2.2) and evidence  that CVD risk factors are

detectable in childhood and adolescence.72-74 A number of pathways via which childhood

SEC might impact upon CVD risk have been proposed in response to these observations.
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Growth and development during critical periods in early life may lead to biological

programming, as organs adapt to function in a particular way, which may then influence

blood pressure,75-77 lipid levels,78 obesity and CVD79-82 in later life.

The uterine environment is influenced by socially patterned factors including maternal

nutrition, both before and during pregnancy,83 and smoking and alcohol consumption in

pregnancy.84;85 This impacts upon growth and development in utero, birth weight80 and

post-natal catch-up growth,86 all of which may have an influence on CVD risk.

Duration of breastfeeding also has an influence, in improving nutrition and reducing the

risk of infection.87 Additionally, breastfeeding may increase the ability to catabolise lipids88

and reduce lipid levels later in life,89;90 reduce the risk of obesity91 and influence

educational attainment and cognitive function in later life.92

In addition to these biological pathways, there are a number of complex and interrelated

social pathways, whereby familial economic, social, psychological and educational factors

impact upon opportunities, and therefore the socioeconomic trajectory across the life

course, and biological characteristics. Additionally, CVD risk factors such as smoking93-98

and obesity99-101 are strongly influenced by the family socioeconomic environment.

Socioeconomic factors may influence health directly, through material disadvantage.

Those who are more socioeconomically disadvantaged have fewer financial and material

resources, which consequently limits access to, amongst other things, adequate housing,

nutrition and healthcare.

The influences of SEC, both in adulthood and childhood, on health vary with economic

development and by the stage of a given country in the epidemiologic and nutritional

transitions. This partly underlies the rationale of the analyses described in this thesis. As

much of life course epidemiology of CVD is based on the experience of western countries,

which are all at similar stages of the epidemiologic transition, it is interesting to examine

the same question in different settings.
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Chapter 3. Aims and objectives

This chapter outlines the aims and objectives of the thesis, and provides the conceptual

framework within which the thesis is conceived.

3.1 Aims

The socio-political history of CEE, together with the mounting evidence for influences of

life course SEC on health in western countries, suggest that socioeconomic forces may

have an influence on the recent high morbidity and mortality rates in CEE. There have

been no studies to date which have examined the influences of childhood SEC on adult

health in CEE. The aim of this thesis is to fill this gap in the evidence, and to examine the

possible early life socioeconomic influences on major risk factors for CVD, the condition

which is responsible for the greatest proportion of the mortality burden in the region. It will

determine whether there are independent effects of early life SEC, by considering later life

SEC as potential confounders or mediators.

This thesis will contribute to the debate regarding possible universal pathways between

early life SEC and adult health. Findings will be discussed with regard to the CEE setting,

taking secular trends and transitions into account, as well as the former socialist regimes

which, as they aimed to achieve a greater economic equality, may lead us to expect

smaller social inequalities in health than in western countries.

In order to fulfil these aims, data from a large population-based study in Russia, Poland

and the Czech Republic will be used. The particular social histories of the three countries

will be considered when making inter-country comparisons.

3.2 Objectives

The aims described above will be fulfilled with the guidance of the conceptual framework

illustrated (figure 3.1), and a number of specific objectives will be met:
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1. The relationship between parental education and household asset ownership in

childhood will be examined, enabling a better understanding of the relationships between

dimensions of SEC, in these three countries in the mid-twentieth century.

2. The thesis will investigate the associations of both parental education and asset

ownership with adult height and its components. Evidence from Western European and

North American populations suggests that adult anthropometric measures reflect

childhood conditions. This will determine the validity of height, leg and trunk length and leg

to trunk length ratio as proxy measures of childhood SEC in CEE, and discuss the

universality of the associations observed in other settings.

3. The associations between childhood SEC and four measures of adult SEC will be

investigated to explore life course SEC trajectories. In Western European populations the

last half century has seen a trend towards upwards mobility, with a correlation between

SEC at various stages of the life course, and this will determine whether the same applies

in CEE.

4. The cohort effects on childhood assets and height will be investigated to assess secular

trends in SEC and growth in Russia, Poland and the Czech Republic in the mid-twentieth

century.

5. The prevalence and distribution of CVD risk factors (smoking, adiposity, blood pressure,

cholesterol and a CVD risk score) in the study populations will be determined, to enable an

estimation of the burden of CVD in these three CEE countries.

6. Finally, and most importantly, the thesis will investigate the associations of the recalled

and proxy measures of childhood SEC with each cardiovascular risk factor (blood

pressure, lipids, smoking and adiposity) and the composite CVD risk score. The

independence, or otherwise, of these associations will be determined by considering

measures of later life SEC as potential confounders or mediators of the relationship.
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Figure 3.1. Diagrammatic representation of the conceptual framework for the thesis
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Chapter 4. Methods

This chapter provides background details of the study from which the data used in the

thesis were drawn and describes the study populations. It also discusses the specifics of

the data collection, how the variables used in the analyses were measured, calculated and

coded. It reports the response rates for the study and discusses the power of the study to

address the objectives of the thesis. The chapter also outlines the distribution of missing

data and the reasons for the missing data. The broad analysis plan for the thesis is

provided here, although each results chapter (chapters 5 to 11) also has a specific

analysis plan.

4.1 The HAPIEE study

This thesis is based on data from the baseline survey of the HAPIEE (Health, Alcohol and

Psychosocial factors In Eastern Europe) study. The HAPIEE study was established to

investigate the determinants of CVD and other non-communicable diseases in CEE, and

initially comprised three cohorts, based in Novosibirsk (Russia), Krakow (Poland) and six

towns in the Czech Republic (Havirov/Karvina, Hradec Kralove, Jihlava, Kromeriz, Liberec

and Usti nad Labem).102 Subsequently, Lithuania has also joined the project, but complete

data from this cohort are not yet available, so this thesis is based on the three original

cohorts. Figure 4.1 shows the location of the three study centres in Europe.

Novosibirsk, with a population of 1.4 million, is the third largest Russian city and the capital

and major industrial centre of Western Siberia. Despite its Siberian location, Novosibirsk is

a European city and is considered fairly typical for urban populations in Russia in terms of

its social development, health and behaviours.103;104 Two districts of the city, Oktyabrski

and Kirovski, which have different social profiles, have been selected for inclusion in the

study.

Krakow is an industrial city in South-west Poland, with a population of about 1 million.

Although, as a whole, Krakow is more prosperous than the Polish average, the HAPIEE

study includes four city districts which represent the full socioeconomic spectrum.

The six Czech towns, which have a total population of about 600,000, vary in their social
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profile. For example, Karvina is a former mining town and has the highest unemployment

in the country (19.6% in 2003) while Hradec Kralove is a prosperous city with a services-

and trade-based economy (unemployment 6.5%).

4.2 Data collection and variables

Men and women who were aged 45-69 years on 1st July 2002 were randomly selected

from population registers after stratification by gender and five year age group. The study

aimed to recruit 10,000 people from each of the three countries. The baseline survey,

which included a structured questionnaire and a physical examination, was conducted

between 2002 and 2005 and collected data on 28,947 individuals. Full details of the study

rationale and protocol were described by Peasey and colleagues.102

The data collection included extensive questionnaires, physical examination and collection

of blood samples. All participants gave informed consent, and all procedures were

approved by local and UCLH ethical committees.



Figure 4.1. Map showing the locations of the study centres. Source: Google Maps



Methods 42

4.2.1 Questionnaire

The baseline questionnaire covered health, life style, food frequency, SEC and

psychosocial factors. The demographic, SEC and lifestyle variables which were used in

the thesis are described in detail below.

Questionnaires and protocols were translated from English into Russian, Polish and

Czech, and then back translated into English to check accuracy.

In all countries, nurses assisted the participants in completing the questionnaire. In the

Czech Republic and Poland the questionnaire was conducted in the participant’s home

(and this was followed by a visit to a clinic for the physical examination), whilst in Russia it

took place in a clinic.

4.2.1.1 Demographics

Participants gave their name and date of birth, and the date the questionnaire took place

was recorded. All data were anonymised and participants were given a unique identifying

number. Age was calculated by subtracting date of birth from the date of the questionnaire.

4.2.1.2 Recalled childhood SEC measures

Three retrospectively assessed direct measures of childhood SEC were collected:

ownership of household assets at age 10 and paternal and maternal education.

Throughout the thesis they are referred to as recalled measures of childhood SEC.

Participants were asked if they had cold tap water, hot tap water, a kitchen, toilet, fridge

and radio ‘in their house’ when they were a child, at about ten years of age. These six

items were chosen because they were common household assets but were not universally

available when participants were children. Participants could answer ‘yes,’ ‘no’ or ‘I don’t

remember,’ the latter of which constituted less than 1.4% of answers and was treated as a

negative response for the purposes of all analyses. The assets were combined into an

asset score with a range from zero to six, and the validity of the score was confirmed using
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factor analysis, which showed that the assets all loaded onto a single factor. The

Chronbach’s alpha statistic for the six assets was 0.8.

Paternal and maternal education were categorised as (i) less than complete primary, (ii)

primary, (iii) vocational, (iv) secondary or (v) university education. Information on parental

education was available in Russia and Poland only.

The retrospective collection of these data means that there is the potential for recall bias to

be introduced. This is discussed in section 12.2.4.1.

4.2.1.3 Adult SEC variables

Four measures of adult and current SEC were collected: ownership of assets, education,

material circumstances and living space. All SEC variables were coded such that less

deprived people had a higher score.

The following twelve common household assets were included in the adult asset score:

microwave, video recorder, colour television, washing machine, dishwasher, car, freezer,

cottage, video camera, satellite/cable television, telephone and mobile phone. Participants

were asked which of the assets they currently had ‘in their household’ and could answer

either yes, no, because they do not want it, or no, because they cannot afford it. For the

purposes of the thesis, the two negative responses were merged to give a binary variable.

Assets were combined into a twelve point score, and factor analysis was used to confirm

that all the assets loaded onto a single factor. The Chronbach’s alpha statistic was 0.7.

Education was categorised in the same way as parental education, so participants had (i)

less than complete primary, (ii) primary, (iii) vocational, (iv) secondary or (v) university

education.

Material position was based on the answers to the following three questions:

‘How often do you not have enough money for the food you and your family need?’

‘How often do you not have enough money for the clothing you and your family

need?’

‘Do you have difficulties with paying bills (for housing, electricity, heating etc)?’
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Participants responded either (i) all the time, (ii) often, (iii) sometimes, (iv) rarely or (v)

never to each question, and these answers were attributed 0 to 4 points. The points for the

three questions were summed, to give a score of zero to twelve.

Living space was a ratio of the number of rooms in the home (excluding kitchens and

bathrooms) to the number of people (adults and children) living in the home.

4.2.1.4 Smoking

Participants were asked ‘Do you smoke cigarettes?’, and gave one of four possible

answers: ‘Yes, regularly’; ‘Yes, occasionally’; ‘No, I smoked in the past but I stopped’; and

‘No, I have never smoked.’ Three aspects of smoking were examined: current smoking,

starting smoking (i.e. ever having smoked) and quitting smoking.

Those who gave either of the first two answers were classified as current smokers, and the

remaining participants were classified as non-smokers.

Where starting (ever) smoking was concerned, those who gave one of the first three

answers (current or former smokers) were treated as cases, and those who gave the last

answer (life-long non-smokers) were treated as non-cases.

Analyses focussing on quitting smoking were restricted to those who gave one of the first

three answers (i.e. people who had previously or currently smoked). Those who gave the

third answer were classed as quitters, and were compared to current smokers, who gave

first two answers.

4.2.2 Physical examination

In the physical examination, anthropometric measures, blood pressure and a blood sample

were taken, and lung and cognitive function were measured. The physical examination

took place in a clinic in all three countries, and all measurements were taken by trained

nurses. The protocols for measuring anthropometry and blood pressure are outlined

below.
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4.2.2.1 Anthropometric measures

Height was measured using a stadiometer. The participants stood with their feet together

and flat on the base of the stadiometer, with their heels centrally placed against the back

plate, their head tilted to the Frankfort plane position and arms held loosely by their side.

Height and all other anthropometric measurements were taken to the nearest 0.1cm.

Sitting height was measured with the participant sat on a hard chair, upright and with their

back against the column of the stadiometer. The participant’s head was tilted to the

Frankfort plane position and the distance from the seat of the chair to the top of the

participant’s head was measured.

Sitting height, which was used as an approximation of trunk length, was subtracted from

total height to give leg length. Leg to trunk length ratio was calculated by dividing leg

length by trunk length.

Waist circumference was measured at the height halfway between the costal margin and

the iliac crest. The participant breathed out and stood with their arms held loosely at their

side, looking straight ahead and with their abdominal muscles relaxed. The tape was held

taut and level with the ground. The National Cholesterol Education Program Adult

Treatment Panel III (NCEP ATPIII)105 provided guidelines for waist circumference, which

indicated that a measurement of greater than 102cm for men or 88cm for women indicated

obesity.

Hip circumference was measured with the participant in the same position as waist

circumference, at the height of the greater trochanter of the femur, or at the widest gluteal

point if this was not easily located. Waist to hip ratio was calculated by dividing waist

circumference by hip circumference. WHO guidelines on waist to hip ratio provided values

of >0.90 and >0.85 to indicate abdominal obesity in men and women.

Participants were weighed to the nearest 0.1kg and body mass index (BMI) was calculated

as weight in kilograms divided by height in metres squared. WHO guidelines, which state

that a BMI of ≥ 25 kg/m2 indicates overweight and ≥ 30 kg/m2 indicates obesity, were used

where required.
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4.2.2.2 Blood pressure and hypertension

Blood pressure was measured in a quiet room, separate from where the rest of the

physical examination was taking place, using an Omron M5-I digital blood pressure

monitor, which has been validated according to the international protocol.106 Participants

removed outer garments to expose their upper right arm and sat with their right arm

resting, palm up, on a table. The blood pressure monitor was positioned so that the display

was not in view of the participant. The brachial pulse was located and the cuff positioned

so that the centre of the inflation bag lay over the brachial artery.

Blood pressure was measured three times for each participant. The participant sat quietly

for five minutes before the first measurement was taken and for at least two minutes

between each subsequent reading. The blood pressure values used in the analyses were

the means of the second and third measurements. ‘White coat syndrome’ leads to

elevation of blood pressure readings amongst around 20% of people when it is measured

in a medical setting107 and may affect the first measurement more severely. It is hoped that

using the second and third readings will minimise such a bias.

Participants were asked in the questionnaire if they had been told by a doctor that they

had high blood pressure, and if they answered positively they were asked ‘Have you been

taking drugs for high blood pressure in the last two weeks?’ As blood pressure influences

anti-hypertensive treatment and treatment also influences blood pressure, the relationship

is too complex for treatment to be considered simply to be a confounder or mediator of the

relationship between SEC and blood pressure. Those who reported taking anti-

hypertensive treatment were therefore excluded from analyses where systolic blood

pressure (SBP) and diastolic blood pressure (DBP) were the outcomes.

In addition to blood pressure readings, two hypertension variables were also used. For the

first, a participant was defined as hypertensive if they had SBP greater than 140mmHg,

DBP greater than 90mmHg or anti-hypertensive treatment, according to the current

definition.108 For the second, those with SBP greater than 160mmHg, DBP greater than

95mmHg or anti-hypertensive treatment were defined as hypertensive.
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4.2.2.3 Lipids

Blood samples were collected in K2-EDTA (10ml and 2 x 3ml) and Becton Dickinson SST II

vacutainers (10ml) and were stored at 4°C until processing.

Total and high density lipoprotein (HDL) cholesterol were investigated as continuous and

binary variables. The cut-off used to define high total cholesterol was taken from the ESC

guidelines (>5.0 mMol/l),109 and for low HDL cholesterol, from the ATPIII guidelines (<1.0

mMol/l).105

4.2.3 CVD risk score

There are several CVD risk scores which use the classical CVD risk factors to predict CVD

morbidity and mortality. The most commonly used in Europe, both in research and clinical

practice, is the European Society of Cardiology (ESC) cardiovascular risk score (SCORE),

which has been used in this thesis. Calculation of SCORE is outlined in detail in section

11.3.1.

4.3 Data

4.3.1 Response rates

Data were collected on 28,947 individuals and the overall response rate for the HAPIEE

study was 59%, with country-specific rates of 55% from the Czech Republic and 61% from

Russia and Poland (table 4.1). A short questionnaire was collected from a sub-sample of

non-respondents at each study centre, which provided insight into any differences

between responders and non-responders.

Table 4.1. Absolute numbers and response rates in the HAPIEE study (from Peasey

et al, 2006102)

Men Women Total Response rate (%)
Russia 4269 5094 9363 61
Poland 5230 5498 10728 61
Czech Republic 4125 4731 8856 55
Total 13624 15323 28947 59
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Home visits were conducted on a further sub-sample of non-responders in Novosibirsk

and Krakow, and the completeness of the population register in the largest Czech town

was assessed. These measures were designed to ascertain what proportion of non-

respondents were living at the address recorded in the population register.

The data obtained from the non-respondent questionnaire highlighted two important

issues. Firstly, in each study centre a non-negligible proportion of those who did not

respond had either moved home or died before the start of the study. After taking this into

account, the response rates amongst those living at their registered address were at least

71%, 68% and 60% for Russia, Poland and the Czech Republic.

Secondly, the response rates differed by several individual characteristics. Response rates

were higher amongst women and older people, and those who responded had higher

levels of education, lower prevalence of smoking and better self-rated health.102 This

pattern of non-response is similar to that observed in other similar studies.110-118

4.3.2 Missing data

Table 4.2 shows the number and proportion of missing values for each variable used in the

thesis, overall and by sex and country. Very few participants had missing demographic

data. Maternal and paternal education were not available for participants from the Czech

Republic, whilst amongst Polish and Russian participants the percentage of those with

missing data was less than 5%. The same was true for childhood assets in all gender and

country groups. Later life socioeconomic variables had low proportions of missing data

overall (<5%), although both adult assets and living space had more than 5% missing in

Czech participants.

Anthropometric variables had very low proportions of missing values amongst Russians,

and more than 10% in Czechs and Poles. This is because both interview and physical

examination took place in a clinic in Russia, whereas in the Czech Republic and Poland

questionnaires were conducted during home visits and participants had to make a

separate subsequent visit to a clinic for the physical examination. 18% of Czech and 13%

of Polish participants who completed the questionnaire did not attend the physical

examination, resulting in these high proportions of missing data.
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CVD risk factors had 11-12% missing data. Again, the proportion of missing values is very

low amongst Russian participants because all risk factors other than smoking were

collected during the physical examination, for which there were much higher proportions

missing amongst Czech and Polish participants.

Imputation of missing data, by a method such as multiple imputation, was unfeasible due

to the missing values being missing not a random (MNAR), that is, missing values were

not randomly distributed, and their being missing was not dependent on observed

variables.119 Complete case analysis, in which participants with missing values for one or

more variables included in a model are excluded, was therefore performed throughout the

thesis.

Data were imputed for child and adult asset scores, where there were up to one out of six

and two out of twelve missing values. This applied, respectively, to 5.5% and 2.8% of the

study population. The mean score of the non-missing values was imputed, for example, if

10 of 12 answers on the adult asset score were given, and eight were positive, the

imputed score would be 9.6 (i.e. 8 + (2 x 0.8)). Where more values were missing, the asset

score was coded as missing. In analyses which used the asset scores as linear variables,

the score was used as calculated, whereas when they were used as categorical variables

they were rounded to the nearest unit value.

Imputation of measured height and weight from self-reported values was considered.

Amongst those who had both measures the correlations between measured and self-

reported values were high (correlation coefficient=0.97). However, self-reported height

tended to be overestimated and self-reported weight tended to be underestimated. These

observations are supported by an extensive literature.120-122 To impute the self-reported

height and weight values without adjustment would therefore have introduced bias.



Table 4.2. Number [%] of missing values in variables used in the main analyses

Overall Czech Republic Russia Poland
Men Women Men Women Men Women

N 28503 4058 4644 4140 4933 5230 5498
Demographic variables

Age 172 [0.6] 69 [1.7] 41 [0.9] 17 [0.4] 26 [0.5] 26 [0.5] 8 [0.2]
Gender 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0]
Country 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0]

Early life socioeconomic variables
Childhood assets 878 [3.1] 199 [4.9] 291 [6.3] 35 [0.9] 23 [0.5] 157 [3.0] 173 [3.2]
Maternal education 9014 [31.6] 4058 [100.0] 4644 [100.0] 97 [2.3] 105 [2.1] 52 [1.0] 58 [1.1]
Paternal education 9284 [32.6] 4058 [100.0] 4644 [100.0] 201 [4.9] 245 [5.0] 62 [1.2] 74 [1.4]

Anthropometric variables
Height 3074 [10.8] 792 [19.5] 786 [16.9] 7 [0.2] 16 [0.3] 729 [13.9] 744 [13.5]
Leg length 3075 [10.8] 793 [19.5] 786 [16.9] 7 [0.2] 16 [0.3] 729 [13.9] 744 [13.5]
Trunk length 3075 [10.8] 793 [19.5] 786 [16.9] 7 [0.2] 16 [0.3] 729 [13.9] 744 [13.5]
Weight 3008 [10.6] 784 [19.3] 777 [16.7] 0 [0.0] 0 [0.0] 714 [13.7] 733 [13.3]

Later life socioeconomic variables

Education 59 [0.2] 26 [0.6] 22 [0.5] 0 [0.0] 0 [0.0] 5 [0.1] 6 [0.1]
Material circumstances 287 [1.0] 76 [1.9] 89 [1.9] 2 [0.1] 0 [0.0] 61 [1.2] 59 [1.1]
Living space 1340 [4.7] 343 [8.5] 569 [12.3] 8 [0.2] 21 [0.4] 193 [3.7] 206 [3.8]
Adult assets 852 [3.0] 291 [7.2] 339 [7.3] 30 [0.7] 13 [0.3] 80 [1.5] 99 [1.8]

Cardiovascular risk factors

Smoking 149 [0.5] 53 [1.3] 65 [1.4] 0 [0.0] 0 [0.0] 17 [0.3] 14 [0.3]
Waist circ. 3012 [10.6] 785 [26.2] 779 [16.8] 3 [0.1] 0 [0.0] 712 [13.6] 733 [13.3]
Waist to hip ratio 3024 [10.6] 788 [19.4] 784 [18.9] 3 [0.1] 0 [0.0] 714 [14.5] 735 [13.4]
BMI 3078 [10.8] 792 [19.5] 786 [16.9] 7 [0.2] 16 [0.3] 730 [14.0] 747 [13.6]
Systolic BP 3014 [10.6] 785 [19.3] 777 [16.7] 2 [0.1] 1 [0.0] 715 [13.7] 734 [13.4]
Hypertension 3071 [10.8] 793 [19.5] 785 [19.0] 7 [0.2] 3 [0.1] 731 [14.8] 752 [13.7]
Cholesterol 3374 [11.8] 913 [22.5] 977 [21.0] 7 [0.2] 23 [0.5] 713 [13.6] 741 [13.5]
HDL cholesterol 3397 [11.9] 928 [22.9] 983 [21.2] 7 [0.2] 23 [0.5] 714 [13.7] 742 [13.5]
ESC risk 3557 [12.5] 979 [24.1] 1038 [22.4] 9 [0.2] 25 [0.5] 740 [14.2] 766 [13.9]
Overall 11702 [41.1] 4058 [100.0] 4644 [100.0] 292 [7.1] 350 [7.1] 1141 [21.8] 1217 [22.1]
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4.3.3 Power and sample size

This study, with its sample size of almost 29 000, is well powered enough to detect small

effects, even where analyses are stratified by gender and country. Some effects which are

too small to be important were detected, and consequently the relevance of statistical

significance should not be overemphasised.

4.4 Analysis plan

Similar analyses were performed in each of chapters 7 to 11, so a general outline is given

below. Specific plans for each section of analysis are described in each chapter,

particularly chapters 5 and 6, which follow different analyses.

• Distributions of the relevant outcomes were examined, by age and measures of

childhood SEC.

• Age-adjusted associations of each of the recalled measures of childhood SEC and

anthropometry with the relevant outcome were examined using linear or logistic

regression.

• Multivariate regression analyses were used to determine whether observed

relationships with the recalled measures of childhood SEC were independent of i)

measures of adult SEC; ii) measures of anthropometry; and iii) measures of adult

SEC and anthropometry.

• Multivariate regression analyses were used to determine whether observed

relationships with anthropometry were independent of i) measures of adult SEC; ii)

recalled measures of childhood SEC; and iii) measures of adult and childhood

SEC.

In adjustments for adult and childhood SEC, all measures were included. Adjustments for

anthropometric measures included leg length and trunk length but not total height, as

together leg and trunk length incorporate all the variation in height.

Other than some preliminary analyses, all analyses were done separately for each country

and both genders. This stratification was designed to enable the comparison of effects

between country and gender groups, and was hypothesis driven. Additional support for
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stratification was provided using likelihood ratio tests for possible interactions between the

main exposure measures (childhood assets, maternal education, paternal education,

height, leg length and trunk length) and country and gender in regressions with the main

outcome measures (systolic and diastolic blood pressure, total and HDL cholesterol,

starting and quitting smoking, BMI, waist circumference and waist to hip ratio). All tests

showed good evidence against the null hypothesis (p<0.01), suggesting that there were

interaction effects with both country and gender.

In all bi- and multivariate analyses, age at the time of the questionnaire was adjusted for,

with the exception of those analyses in the secular trends chapter (chapter 6), where date

of birth was used instead. This is because when looking at secular trends, date of birth is

more relevant than age, and, as the data collection occurred over three years, to use age

would introduce an error.
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Chapter 5. Socioeconomic circumstances

This chapter will initially outline concepts of SEC, and the ways it is measured in

epidemiological studies. It will review then the literature on, and explore the relationships

between the exposure variables used in the thesis: the direct, recalled measures of

childhood SEC (assets, maternal education and paternal education) and the indirect,

anthropometric measures of childhood SEC (height, leg length and trunk length). It will

also discuss the relationships of both direct and indirect measures of childhood SEC with

measures of later life SEC (education, material position, living space and assets). The

findings from these analyses will provide a greater understanding of the ways in which

dimensions of SEC in these three CEE countries are related, as in the conceptual

framework (section 3.2). They will also inform the analysis and the interpretation of results

in the following results chapters (chapters 6 to 11).

5.1 Literature review

5.1.1 Definition and measurement of socioeconomic circumstances

Socioeconomic circumstances (SEC) are a complex of interrelated personal

characteristics, which include educational, financial and occupational attributes, and the

term is used roughly interchangeably with socioeconomic position (SEP) and social class.

Modern definitions are based on theories of social class from Marx, who categorised

people in terms of their autonomy and economic resources, depending upon whether they

owned the means of production, and Weber, who considered that social position

incorporated class (ownership and control of resources), status (prestige in the

community) and power (political empowerment). In epidemiological research, SEC

classification based on these theoretical models is not usually possible, so studies use

indicators which are either routinely available or practical to collect. The most commonly

used indicators are described briefly below.

Education reflects social class and status, as well as individual’s knowledge-related

assets,123 which are related to factors as wide-ranging as employment opportunities and

receptivity to health education messages. Education may indicate family background,
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income, occupation, behaviour and lifestyle124 and is therefore a particularly useful

measure of SEC within a life course framework as it links early and later life

experiences.123 Education is easily measured and subject to little error in recall.

Income most directly measures material resources and is the usual measure of SEC in the

United States, where position in the social class hierarchy can be defined by financial

resources. Income may not, however, provide an accurate description of financial

resources, as it does not take account of wealth, other income, such as benefits, pensions

or gifts, or non-monetary exchange. Additionally, income is a short-term measure which is

vulnerable to change. Disclosure of income may be refused,125 and where it is reported it

may be subject to social desirability bias.126

Occupational social class is commonly used in European research.127;128 Occupations are

grouped into hierarchical categories which aim to classify them according to the level of

skill and responsibility they require, or are dichotomised into manual or non-manual jobs.

Occupation can indicate various aspects of SEC, including income, education and social

standing, but may be criticised due to the subjective nature of the classification of

occupations.123

Income, education and occupation are each useful indicators with which to classify SEC in

established market economies. In societies where these traditional measures cannot

usefully be applied, asset indices are a useful measure.129 Where the informal economy

has a substantial role, asset scores offer a simple and reliable measure of financial

resources, which is less subject to economic fluctuations than income.130 There are,

however, some important considerations when using asset indices. The direct and indirect

impacts of assets upon health may be difficult to separate and, because asset indices are

setting-specific, comparisons between populations can be difficult. Further, where assets

are publicly provided, ownership indicates community or state level, rather than individual

or household, wealth.130 This may be of particular relevance in communist societies.

Although all measures of SEC aim to classify people according to a social class hierarchy,

they are each limited in this ambition, and only capture some dimensions of SEC.

Correlations between measures of SEC may be low, and their influences on health

outcomes may vary and be independent of one another.131 Additionally, the meaning and

utility of measures of SEC are dependent upon the context of the research, so SEC
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measures should be carefully chosen according to the ambitions and setting of the

research, and results should be interpreted accordingly.

5.1.2 Socioeconomic circumstances in socialist CEE

The primary aim of the 1917 Russian revolution and subsequent establishment of the

USSR was to remove the privileges of the aristocracy and to create a classless society. In

1928, Stalin’s first five year plan turned the ambitions of the state to industrialisation,

collectivisation and economic development. A new class order developed which was

exported to the post-WWII CEE socialist countries, although the existence of a social

hierarchy and the study of social class remained taboo.39

Income distribution tended to be relatively egalitarian in socialist CEE compared to

western capitalist economies, however privilege and power were granted to persons

favoured by the regime, particularly the bureaucratic class, the nomenklatura. The state

monopoly of trade and resources enabled scarce goods to be removed from the open

market and reserved for allocation to favoured persons.40 Asset ownership may, therefore,

be a better indicator of SEC in socialist CEE than income, as it captures some of the social

advantage which accompanied membership of a favoured social group.

With the removal of property and birth as routes to privilege, education was afforded a

more central role in individuals’ circumstances. As education, including university

education, was free and stipends were available for living expenses, access to education

was more meritocratic than in capitalist societies and greater proportions of university

students had lower socioeconomic origins.40

5.1.3 Relationships between measures of socioeconomic circumstances

5.1.3.1 Maternal and paternal education

The relationship between maternal and paternal educational levels can be conceptualised

as a dimension of partner choice. Education is an important factor in partner choice

because it is an indicator both of family background and of potential future labour market

success,132 although this presumption relies upon a close association between education
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and income. From western populations, there is evidence of assortative pairing by

socioeconomic status and a high degree of correlation between partners’ educational

levels.132-134 In socialist countries, the links between family background, education and

economic success may have been less strong, and the role of educational level in partner

choice may, therefore, have been less important, leading to a weaker correlation between

educational levels of partners. This would apply to the Russian study population, and less

so in Poland or the Czech Republic, where many parents of participants would have met

prior to WWII, before the onset of communism in these countries.

The levels of educational homogamy are affected by other factors, for instance it can be

interpreted as an indication of the openness, and the degree of social mobility in a

society.135 Education is expected to be a more important factor in partner choice in times of

economic uncertainty,135 and in societies where both partners are expected to be engaged

in paid employment, which provides symmetrical incentives for men and women to select

partners who are as highly qualified as possible.135

5.1.3.2 Education and assets

The economic literature refers to the relationship between education and income as the

‘returns to education,’ that is the increase in income in relation to increasing levels of

education. In the west this link has been well established,136 but some Russian data on the

subject are contradictory. A household survey in southern Russia found that returns to

education amongst adults living in southern Russia were similar in 1989 to those in

Scandinavian countries and West Germany, higher than in Britain but much lower than in

the USA.137 In contrast, The Russian Longitudinal Monitoring Survey showed that returns

to education between 1992 and 1999 were lower in Russia than in most other countries,

and did not increase during this period.138

These two studies took place towards or after the end of the Soviet period. Across CEE

under communism, an established aim was to reduce income inequality, so, at least

anecdotally, education was not rewarded by higher incomes. Correlations earlier in the

twentieth century may, therefore, be hypothesised to have been less strong. In the USSR

in the 1930s to 1950s, however, income inequality was similar to that observed in

contemporary capitalist economies, and higher than other socialist economies.40 During
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the middle of the twentieth century the greatest income inequality in the socialist countries

of CEE was in the USSR, whilst Czechoslovakia was the most equal and the other

countries, including Poland, were intermediate between these extremes.40

5.1.3.3 Childhood socioeconomic circumstances and anthropometry

In addition to the influence of genetic factors, adult height reflects environmental

exposures throughout childhood and adolescence.139-142 These influences include diet and

disease,143 both of which are closely related to SEC.144-146

Height in adulthood is inversely associated with various measures of SEC in childhood,

including parent’s educational level,147 father’s socioeconomic status,148-151 family

income,152 and overcrowding in the home.147;148 Height in childhood and

adolescence148;153;154 and the tempo of growth throughout childhood148;153 are both similarly

associated with socioeconomic position of origin.

Leg length is inversely associated with childhood SEC,155 and it has been proposed that

there are critical periods of growth when leg growth is the more substantial proportion and

that are particularly sensitive to socioeconomic material position.139;156 However, the

evidence as to whether leg length is a more specific correlate of childhood conditions than

adult height is mixed.147-152;154-172

The vast majority of evidence on the effect of childhood SEC on height so far derives from

western countries, in particular the UK147;148;150;151;154 and Sweden.149;152 One study of

Polish conscripts found that height increased as paternal social status improved,173

however the relationships between early life SEC and adult height and it’s components

have not been explored in CEE.

5.1.3.4 Intergenerational social mobility

Social mobility is movement between social groups, and intergenerational social mobility,

indicates movement between generations. This is a richly explored topic in the economic

and sociological literature, in which researchers investigate the relationship between an
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individual’s destination SEC (e.g. educational level) and their SEC of origin (e.g. parental

educational level).

In the 1940s and 50s, there were similar degrees of social mobility in all western

industrialised countries, with a quarter to a third of men moving between manual and non-

manual social classes, in either direction.174 The children who comprised the 1958 British

birth cohort, however, may have experienced limited intergenerational mobility, both in

terms of education and earnings.175

Most instances of large scale social mobility are a product of historical changes, for

instance to the political, cultural or religious influences within a society,123 rather than

improvements in equality of opportunity, therefore are not sustained beyond a limited

period. Although commentators made claims that there were no barriers to social mobility

in the USSR,176 which could not be substantiated due to the lack of published data on

social class or mobility during this era, this is true of much of the social mobility in the

USSR, and indeed wider CEE, in the twentieth century. Social mobility which turned large

numbers of peasants in the socialist states into workers was a product of industrialisation

and collectivisation40 and long range social mobility in the USSR after the 1917 revolution

was due to the expansion of the non-manual strata, which required an influx from the

manual groups.40

A 1967 Czechoslovakian nationwide study comparing the social status of fathers and sons

provides evidence of highly socially mobile society, with substantial long range upward

mobility, in addition to the more commonly observed movement between adjacent

classes.40 A similar study in Poland in 1972 showed mobility between adjacent social

classes to be moderately common, whilst long range downward social mobility appeared

to be more common than in Czechoslovakia.40 This may be partly attributable to the

inclusion of daughters as well as sons in the Polish dataset, as daughters retained their

father’s occupational status less frequently.40

Although little data were collected during the Soviet era, in a representative sample of

Russians adults in 1991, Russian women were shown to have been more socially mobile

than their contemporaries in the UK, but the same could not be said for Russian men.177

Most social mobility was between adjacent classes, but longer range mobility was also

common and there was a general tendency towards upward mobility.177



Socioeconomic Circumstances 59

5.1.3.5 Anthropometry and adult socioeconomic circumstances

In addition to the predicted association between direct measures of childhood SEC and

adult SEC, there may also be an independent positive association of adult SEC with

anthropometry. An established economic literature which investigates the relationship

between success in the labour market and physical appearance in western countries178-181

includes evidence for earnings advantages associated with taller height.181;182 These

associations have been variously ascribed to employer prejudice179 and higher self-

esteem182 and greater ability amongst taller people.183 Additionally, a Polish study of 19

year old males found a positive association between adult height and educational

attainment, which was independent of both cognitive ability and parental SEC,184 and this

finding has been replicated.185

There appear to be gender differences in the association between anthropometry and

adult SEC, however, with some studies in the US and UK showing that women’s height

affected their earnings, whilst men’s did not.179;186

5.2 Objectives

The aim of this chapter is to establish the nature of the associations between the

measures of SEC, that is, the exposures and the covariates, examined in the thesis. This

will give a broader understanding of the relationships between different measures of life

course SEC in CEE, which are indicated in the conceptual framework for the thesis.

The first section will explore the mutual relationships between the recalled measures of

childhood SEC (maternal and paternal education, household assets at age ten).

In the second section, the associations of the recalled indicators of childhood SEC with

adult height and its components (leg and trunk length, leg to trunk length ratio) will be

examined. This will determine the value of anthropometric measures as proxy indicators of

childhood SEC. An additional objective is to determine whether leg length is associated

with childhood conditions more specifically than full adult height.
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The third section will investigate relationships between SEC at different stages of the life

course, by examining the strength of association between the recalled measures of

childhood SEC and the measures of adult SEC (education, material position, living space

and household assets).

The final section will examine the associations of the anthropometric measures with

measures of adult SEC.

5.3 Methods

5.3.1 Variables

Each of the measures of SEC used in the thesis will be explored in this chapter. These are

as follows: the recalled measures of childhood SEC (maternal and paternal educational

level and household ownership of assets at age ten); the indirect measures of childhood

SEC, adult height and its components (leg length, trunk length and leg/trunk ratio); and the

measures of adult SEC (education, availability of household assets, material position and

living space). The details of how these variables were measured were given in the

methods chapter (Chapter 4).

5.3.2 Statistical analysis

The five stages of statistical analysis for this chapter are outlined below:

1. The study populations were described in terms of the various measures of

SEC.

2. The mean asset score at each level of parental education was calculated and

the correlations between maternal and paternal education and assets in

childhood were investigated. A test for trend was used to determine whether

there was a linear trend in assets across educational levels. Linear regression

determined the age-adjusted associations between each pair of childhood SEC

measures.
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Initial analyses in this section were preformed separately for men and women,

and for Russia and Poland, but as there was no effect of, or interaction with

gender, men and women were grouped for the regression analyses. All further

analyses in this chapter were performed separately by gender and country due

to positive tests for interaction.

No analyses were performed for the Czech Republic here, as only one recalled

measure of childhood SEC (assets) was available.

3. The associations between recalled measures of childhood SEC (as exposures)

and anthropometric measures (as outcomes) were analysed using linear

regression. Regression analyses were adjusted for age.

4. The pairwise correlations between the measures of childhood SEC and the

measures of adult SEC were investigated. Linear regression was used to test

the age-adjusted associations between measures of SEC at the different life

stages.

5. Pairwise correlations between adult height and SEC were calculated. The

associations between height and adult SEC were investigated using linear

regression, firstly in age-adjusted analyses, and secondly with additional

adjustments for direct measures of childhood SEC.

5.4 Results

5.4.1 Descriptive analysis

Table 5.1 shows some demographic data and the distribution of the recalled and proxy

measures of childhood SEC, and the measures of adult SEC in men and women in the

three countries.

The cohort is approximately equally split between the three countries (30.5% Czech,

31.8% Russian and 37.6% Polish) and is 52.9% female. The mean number of assets in

the home at age ten was highest in the Czech Republic and lowest in Russia and with

respect to specific items, all assets other than hot water and radio ownership were least
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common in Russia and most common in the Czech Republic (data not shown). Proportions

of parents with the upper three levels of education (vocational, secondary, university) were

similar in Russia and Poland but, of those who had the lower two levels, nearly three times

more Russians than Poles had parents who had not completed their primary education.

Czech men and women were the tallest and Russian men and women the shortest

(p<0.001). A similar pattern was seen with leg length. Mean trunk length showed little

between country variation, although this was still highly statistically significant (p<0.001)

and consequently mean leg/trunk ratio was lowest in Russia and highest in the Czech

Republic for both men and women (p<0.001).

University education was least common amongst Czech participants, and Czechs also

showed the greatest gender inequality in education: 18% of women and only 6% of men

had no more than primary school education. The equivalent figures were 10% and 12%

amongst Russians, and 14% and 10% amongst Poles.

Material circumstances were best in the Czech Republic, and worst in Russia (p<0.001),

and in each country women rated their material circumstances as worse (p>0.001). Adult

SEC as measured by living space and assets suggested similar patterns.



Table 5.1. Description of SEC measures. Mean [SD] or percentage

Czech Republic Russia Poland
Men Women Men Women Men Women

N 4058 4644 4140 4933 5230 5498
Age 58.7 [7.0] 58.1 [7.0] 58.7 [6.8] 58.4 [6.9] 58.0 [7.0] 57.4 [7.0]

Direct measures of childhood SEC

Childhood assets 4.1 [1.4] 4.2 [1.4] 2.2 [1.7] 2.2 [1.7] 3.3 [1.9] 3.5 [1.9]
Maternal education < primary - - 25.5 28.7 10.5 10.0

Primary - - 31.8 30.3 51.7 51.8
Secondary - - 15.7 16.9 13.3 13.6
Vocational - - 21.4 19.8 20.4 20.2
University - - 5.5 4.3 4.1 4.5

Paternal education < primary - - 19.7 21.9 8.9 8.5
Primary - - 35.5 30.8 42.2 41.8
Secondary - - 18.0 19.5 20.9 20.9
Vocational - - 20.2 19.3 16.8 18.1
University - - 9.6 8.4 11.2 10.7

Indirect measures of childhood SEC (anthropometry)

Height (cm) 174.8 [6.5] 161.9 [6.1] 171.0 [6.4] 158.1 [6.0] 172.2 [6.3] 159.4 [5.9]
Leg length (cm) 84.8 [6.3] 77.1 [4.3] 80.7 [4.4] 73.0 [4.2] 81.8 [4.5] 74.3 [4.3]
Trunk length (cm) 90.0 [3.9] 84.8 [3.8] 90.3 [3.5] 85.1 [3.3] 90.4 [3.6] 85.1 [3.4]
Leg to trunk ratio 0.94 [0.1] 0.89 [0.1] 0.91 [0.1] 0.91 [0.1] 0.86 [0.1] 0.87 [0.1]

Adult SEC
Education < primary 0.7 0.5 1.3 1.1 0.3 0.3

Primary 5.4 17.9 10.3 8.8 9.3 13.2
Secondary 44.2 31.3 21.6 30.3 27.4 15.2
Vocational 31.6 40.5 34.8 33.8 32.9 44.3
University 18.1 9.8 32.0 26.1 30.2 27.0

Material
circumstances

10.5 [2.2] 10.2 [2.4] 8.7 [3.5] 7.5 [3.5] 9.9 [2.9] 9.3 [3.2]

Living space 1.4 [1.0] 1.4 [0.9] 0.9 [0.4] 1.0 [0.5] 1.0 [0.6] 1.1 [0.6]
Assets 7.1 [2.3] 6.6 [2.2] 6.0 [2.2] 5.4 [2.1] 6.7 [2.2] 6.1 [2.2]
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5.4.2 Childhood socioeconomic circumstances

Pairwise correlation coefficients for measures of childhood SEC are shown in table 5.2.

The correlations were stronger in Poland than in Russia (test for interaction, p=0.002) but

were similar for men and women. In both countries the strongest correlations were

between maternal and paternal education, rather than between assets and education.

Mean asset score increased linearly with parental education (table 5.3). The associations

were similar for maternal and paternal education, and were stronger in Poland than in

Russia (p<0.001).

In the age and sex-adjusted analyses relationships between measures of childhood SEC

remained highly statistically significant, and stronger in Poland than in Russia (p<0.001)

(table 5.4).

Table 5.2. Correlation coefficient between direct measures of childhood SEC

Paternal education Assets at age 11
Russia

Men Maternal education 0.71 0.35
Paternal education - 0.33

Women Maternal education 0.71 0.35
Paternal education - 0.33

Poland

Men Maternal education 0.79 0.47
Paternal education - 0.50

Women Maternal education 0.79 0.48
Paternal education - 0.51
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Table 5.3. Mean [SD] number of assets by parental education

Men Women
Russia Poland Russia Poland

Paternal education
< primary 1.3 [1.2] 1.9 [1.5] 1.5 [1.3] 2.0 [1.4]
Primary 1.9 [1.5] 2.6 [1.7] 2.0 [1.4] 2.7 [1.7]
Vocational 2.7 [1.7] 3.8 [1.8] 2.5 [1.7] 3.9 [1.7]
Secondary 2.4 [1.7] 4.3 [1.6] 2.7 [1.7] 4.5 [1.6]
University 3.5 [2.0] 4.9 [1.4] 3.4 [2.0] 5.1 [1.4]
p for trend <0.001 <0.001 <0.001 <0.001

Maternal education
< primary 1.3 [1.2] 2.1 [1.7] 1.5 [1.3] 2.2 [1.6]
Primary 2.0 [1.6] 2.8 [1.7] 2.0 [1.5] 2.9 [1.7]
Vocational 2.9 [1.8] 4.0 [1.7] 2.8 [1.8] 4.2 [1.7]
Secondary 2.5 [1.7] 4.6 [1.6] 2.7 [1.7] 4.8 [1.5]
University 3.7 [2.0] 4.9 [1.4] 3.7 [1.9] 5.1 [1.3]
p for trend <0.001 <0.001 <0.001 <0.001

Table 5.4. Age and sex adjusted linear regression of direct measures of childhood

SEC

Russia PolandIndependent
variable Coeff.

[95% CI]
p-value Beta

coeff.
Coeff.

[95% CI]
p-value Beta

coeff.
Maternal education

Paternal
education

0.65
[0.64, 0.67]

<0.001 0.67 0.71
[0.70, 0.72]

<0.001 0.78

Assets at age
10

0.17
[0.16, 0.19]

<0.001 0.24 0.26
[0.25, 0.27]

<0.001 0.46

Paternal education

Maternal
education

0.73
[0.71, 0.74]

<0.001 0.71 0.87
[0.85, 0.88]

<0.001 0.79

Assets at age
10

0.20
[0.18, 0.22]

<0.001 0.27 0.31
[0.30, 0.32]

<0.001 0.51

Assets at age 10

Maternal
education

0.29
[0.27, 0.32]

<0.001 0.21 0.75
[0.70, 0.75]

<0.001 0.40

Paternal
education

0.30
[0.28, 0.33]

<0.001 0.23 0.72
[0.70, 0.75]

<0.001 0.44

5.4.3 Childhood socioeconomic circumstances and anthropometry

Mean height for men and women in the three countries, by asset score and parental

educational level, is given in table 5.5. In both genders, height was linearly associated with

both assets in childhood and parental education. Similar associations were seen for
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maximum height and leg and trunk length, and consequently no association was observed

with leg/trunk ratio (see appendix 3).

After adjusting for age, childhood assets were positively and linearly associated with

measured and maximum height, leg length and trunk length in both sexes and in all

countries (tables 5.6 and 5.7). Adjustment for parental education weakened the

associations, more so in Poland than in Russia, but the trends, other than between assets

and leg length amongst Polish women, were still statistically significant at the 95% level

(tables 5.6 and 5.7). In men, the associations of measured and maximum height, leg

length and trunk length with childhood assets were similar across countries. Amongst

women, associations of childhood assets with measured and maximum height and leg

length were stronger amongst Poles but associations with trunk length were stronger

amongst Russians (p<0.001 for all). Leg/trunk ratio did not show a consistent relationship

with assets in childhood, although there was some indication of an association amongst

Polish and Czech women (tables 5.6 and 5.7).

After adjusting for age, both parents’ educational levels were associated with measured

and maximum height, leg length and trunk length in both genders in Poland and Russia

(tables 5.6 and 5.7). Further adjustment for assets in childhood weakened the

relationships but all, other than the association between leg length and paternal education

in Russian women, remained statistically significant at the 95% level (tables 5.6 and 5.7).

There was no effect of parent’s education on leg/trunk ratio in Russian men or women or

Polish women, but the educational level of both parents showed an association in Polish

men (tables 5.6 and 5.7).

Age- and asset-adjusted associations of maternal education and anthropometric measures

were similar to those with paternal education, although Russian women’s leg length

remained statistically significantly related to maternal education after adjustment for assets

(tables 5.6 and 5.7).

The R2 values showed that the contribution of childhood socioeconomic factors to the

variation in anthropometric measures was statistically significant but small (tables 5.6 and

5.7). The proportion of variation explained by childhood socioeconomic factors is greater

for height and trunk length than for leg length. None of the variation in leg/trunk ratio was

explained by these factors.
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Maternal and paternal education are very closely linked (correlation coefficient=0.75, see

section 5.4.2) so adjusting the association of one parent’s education with an

anthropometric measure for the other parent’s education was not appropriate due to

colinearity. It was therefore not possible to determine whether there are any separate

effects of maternal and paternal education on anthropometric measures.

To assess which anthropometric indices were most closely associated with childhood

circumstances, ratios of the age-adjusted regression coefficients (per unit change in

assets or parental education as shown in tables 5.6 and 5.7) to the standard deviation of

the given anthropometric measure were calculated (figure 5.1). With the exception of

assets in Russian women, height was associated with childhood conditions more strongly

than leg length in all comparisons. Leg/trunk ratio was only weakly related to parental

education and assets. Leg length appears to be more strongly influenced than trunk length

by parents’ education in Poland, but the opposite is true for the Russian population.

Table 5.5. Mean [SD] height for given measures of childhood SEC, with test for trend

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Childhood asset score
0 172.7 [7.4] 169.3 [6.2] 170.1 [6.1] 159.5 [7.2] 156.8 [5.5] 157.5 [5.7]
1 171.7 [6.2] 170.3 [6.4] 170.1 [6.2] 159.0 [6.2] 157.3 [5.8] 157.8 [5.7]
2 173.6 [6.2] 170.9 [6.1] 171.5 [5.9] 160.4 [5.2] 158.0 [5.8] 158.6 [5.7]
3 173.9 [6.1] 171.6 [5.8] 171.6 [6.0] 160.8 [6.0] 159.1 [5.9] 158.8 [5.8]
4 174.4 [6.4] 172.6 [6.0] 172.8 [6.1] 161.4 [5.9] 159.0 [6.1] 159.5 [5.8]
5 175.9 [6.4] 173.1 [7.0] 173.0 [6.1] 162.9 [6.0] 160.0 [6.0] 160.0 [5.8]
6 176.6 [6.3] 173.7 [6.5] 174.5 [6.6] 163.7 [6.0] 161.1 [6.1] 161.3 [5.6]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Maternal education

< primary - 169.5 [5.9] 170.6 [6.3] - 156.8 [5.7] 158.0 [5.8]
Primary - 170.7 [6.4] 171.5 [6.1] - 158.3 [5.9] 158.9 [5.6]
Vocational - 171.8 [6.5] 172.8 [6.3] - 158.5 [6.1] 160.2 [5.9]
Secondary - 172.0 [6.1] 173.9 [6.2] - 159.2 [5.9] 160.4 [5.9]
University - 174.5 [6.0] 175.4 [6.8] - 160.8 [6.1] 161.9 [6.4]
p for trend - <0.001 <0.001 - <0.001 <0.001

Paternal education

< primary - 169.5 [6.0] 170.1 [6.2] - 156.7 [5.7] 158.0 [5.7]
Primary - 170.7 [6.2] 171.2 [6.1] - 158.3 [6.1] 158.7 [5.6]
Vocational - 171.9 [6.5] 172.6 [5.9] - 158.5 [6.1] 159.7 [5.6]
Secondary - 171.6 [6.5] 173.6 [6.2] - 158.8 [5.7] 160.4 [6.1]
University - 172.8 [6.4] 174.7 [6.8] - 159.8 [5.8] 161.2 [6.2]
p for trend - <0.001 <0.001 - <0.001 <0.001



Table 5.6. Change [SE] in men’s anthropometric measures for a one unit increase in childhood SEC†

Height Maximum height Leg length Trunk length Leg/trunk length
ratio

Country Adjustment

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Assets

Czech Rep. Age 0.44*** [0.09] 0.06 0.44*** [0.09] 0.02 0.23*** [0.06] 0.02 0.21*** [0.05] 0.07 0.36 [0.83] 0.00
Russia Age 0.37*** [0.06] 0.07 0.37*** [0.06] 0.03 0.20*** [0.04] 0.03 0.16*** [0.03] 0.08 0.69 [0.52] 0.00

+ parental
education

0.27*** [0.07] 0.08 0.27*** [0.07] 0.03 0.16*** [0.05] 0.04 0.10** [0.04] 0.08 0.83 [0.55] 0.00

Poland Age 0.49*** [0.05] 0.09 0.49*** [0.05] 0.04 0.31*** [0.04] 0.04 0.18*** [0.03] 0.08 1.58** [0.48] 0.00
+ parental
education

0.25*** [0.06] 0.10 0.25*** [0.06] 0.05 0.15*** [0.04] 0.05 0.10** [0.03] 0.09 0.74 [0.54] 0.00

Paternal education

Russia Age 0.43*** [0.08] 0.07 0.43*** [0.08] 0.02 0.21*** [0.06] 0.03 0.23*** [0.04] 0.08 -0.14 [0.67] 0.00
+ assets 0.35*** [0.08] 0.07 0.34*** [0.08] 0.03 0.15** [0.06] 0.03 0.20*** [0.05] 0.08 -0.46 [0.69] 0.00

Poland Age 0.92*** [0.08] 0.10 0.92*** [0.08] 0.05 0.57*** [0.06] 0.05 0.35*** [0.05] 0.08 2.83*** [0.72] 0.00
+ assets 0.76*** [0.09] 0.10 0.76*** [0.09] 0.05 0.47*** [0.07] 0.05 0.29*** [0.05] 0.09 2.35** [0.82] 0.00

Maternal education

Russia Age 0.59*** [0.08] 0.08 0.59*** [0.08] 0.03 0.33*** [0.06] 0.03 0.26*** [0.05] 0.08 0.95 [0.69] 0.00
+ assets 0.51*** [0.09] 0.08 0.51*** [0.09] 0.03 0.29*** [0.06] 0.03 0.23*** [0.05] 0.08 0.79[0.71] 0.00

Poland Age 0.84*** [0.09] 0.09 0.84*** [0.09] 0.04 0.53*** [0.06] 0.04 0.31*** [0.05] 0.08 2.73** [0.80] 0.00
+ assets 0.62*** [0.10] 0.10 0.62*** [0.10] 0.05 0.40*** [0.07] 0.05 0.23*** [0.06] 0.08 2.09* [0.89] 0.00

†
 One additional asset or one higher level of parental education

*** p < 0.001;  ** 0.001 ≤ p ≤ 0.01;  * 0.01 < p < 0.05



Table 5.7. Change [SE] in women’s anthropometric measures for a one unit increase in childhood SEC†

Height Maximum height Leg length Trunk length Leg/trunk length
ratio

Country Adjustment

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Coeff. [SE] r
2

Assets

Czech Rep. Age 0.39*** [0.08] 0.09 0.39*** [0.08] 0.02 0.26*** [0.06] 0.02 0.13** [0.05] 0.12 1.64* [0.80] 0.02
Russia Age 0.23*** [0.06] 0.10 0.24*** [0.06] 0.03 0.09* [0.04] 0.03 0.14*** [0.03] 0.14 -0.28 [0.51] 0.01

+ parental
education

0.19** [0.06] 0.11 0.20** [0.06] 0.03 0.07 [0.04] 0.03 0.12*** [0.03] 0.15 -0.32 [0.54] 0.01

Poland Age 0.38*** [0.05] 0.08 0.38*** [0.05] 0.02 0.25*** [0.04] 0.02 0.13*** [0.03] 0.10 1.62** [0.48] 0.01
+ parental
education

0.24*** [0.05] 0.09 0.24*** [0.05] 0.03 0.18*** [0.04] 0.03 0.07* [0.03] 0.11 1.43** [0.55] 0.01

Paternal education

Russia Age 0.25*** [0.07] 0.10 0.26*** [0.07] 0.03 0.11* [0.05] 0.02 0.14*** [0.04] 0.14 -0.15 [0.64] 0.01
+ assets 0.19** [0.07] 0.11 0.19** [0.07] 0.03 0.09 [0.05] 0.03 0.11** [0.04] 0.15 -0.05 [0.66] 0.01

Poland Age 0.63*** [0.07] 0.08 0.62*** [0.07] 0.02 0.37*** [0.06] 0.02 0.26*** [0.04] 0.10 1.56* [0.73] 0.01
+ assets 0.44*** [0.08] 0.09 0.44*** [0.08] 0.03 0.24*** [0.06] 0.02 0.21*** [0.05] 0.11 0.56 [0.84] 0.01

Maternal education

Russia Age 0.33*** [0.07] 0.10 0.33*** [0.07] 0.03 0.16** [0.05] 0.03 0.16*** [0.03] 0.14 0.26 [0.67] 0.01
+ assets 0.27*** [0.07] 0.11 0.27*** [0.07] 0.03 0.14** [0.05] 0.03 0.13** [0.04] 0.15 0.37 [0.69] 0.01

Poland Age 0.59*** [0.08] 0.08 0.59*** [0.08] 0.02 0.38*** [0.06] 0.02 0.21*** [0.05] 0.10 2.15** [0.80] 0.01
+ assets 0.39*** [0.09] 0.08 0.39*** [0.09] 0.03 0.23** [0.07] 0.02 0.16** [0.05] 0.10 1.00 [0.91] 0.01

†
 One additional asset or one higher level of parental education

*** p < 0.001;  ** 0.001 ≤ p ≤ 0.01;  * 0.01 < p < 0.05



-0.02 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16

Mother’s education

Father’s education

Assets

Mother’s education

Father’s education

Assets

Assets

Mother’s education

Father’s education

Assets

Mother’s education

Father’s education

Assets

Assets

P
o

la
n

d
R

u
s
s
ia

C
z
e
c
h

R
e

p
u

b
lic

P
o
la

n
d

R
u
s
s
ia

C
z
e
c
h

R
e
p

u
b
lic

W
o

m
e
n

M
e
n

Height

Leg length

Trunk length 

Leg to trunk length ratio

Figure 5.1. Change in anthropometric measure relative to their standard deviation, by childhood SEC measures
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5.4.4 Childhood and adult socioeconomic circumstances

Correlations between childhood and adult SEC measures varied between countries but

were of similar strength in men and women within each country (table 5.8). The

correlations between assets in childhood and own education were stronger in Poles and

Czech women (p<0.001), whilst between assets in childhood and other measures of adult

SEC they were similar between countries.  Correlations between both maternal and

paternal education and both own education and living space were stronger amongst

people in Poland than in Russia (p<0.001 for all, other than maternal education and living

space amongst men where p=0.02). The reverse was true for correlations between

maternal and paternal education and current material position, which were extremely weak

in Poland but moderately strongly negative in Russia.

There were strongly statistically significant positive linear associations between the

majority of measures of childhood SEC and own education and assets for both men and

women in all three countries (table 5.9). Current material position was positively

associated with maternal and paternal education, in men and women in Russia and

Poland, and with assets in childhood in both genders in the Czech Republic and Poland,

but not in Russia. Living space was positively associated with each measure of childhood

SEC in Poland, and with childhood assets in the Czech Republic. Amongst Russians living

space was weakly, but statistically significantly, associated with maternal education

amongst men and paternal education amongst both genders.

Comparisons of participant’s own education with the same sex parent’s education show a

trend to increasing education levels, or upward intergenerational educational mobility

(table 5.10). In all subgroups more than 65% of participants’ educational levels were

higher than their same sex parent, whilst fewer than 10% were lower. This trend was

stronger amongst women (p<0.001), but in all subgroups the majority of participants had

one level higher education than their same sex parent.
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Table 5.8. Correlation coeffiecients between measures of childhood and adult SEC

Education Material
position

Living
space

Assets in
adulthood

Czech Republic
Male Maternal ed. - - - -

Paternal ed. - - - -
Assets 0.15 0.03 0.00 0.21

Female Maternal ed. - - - -
Paternal ed. - - - -
Assets 0.26 0.02 -0.03 0.25

Russia
Male Maternal ed. 0.28 0.22 -0.02 0.24

Paternal ed. 0.30 0.22 0.01 0.22
Assets 0.14 -0.08 -0.05 0.18

Female Maternal ed. 0.27 0.20 -0.03 0.26
Paternal ed. 0.25 0.19 -0.01 0.24
Assets 0.15 0.09 -0.06 0.24

Poland

Male Maternal ed. 0.42 0.02 0.13 0.25
Paternal ed. 0.45 0.01 0.12 0.25
Assets 0.31 0.00 0.05 0.26

Female Maternal ed. 0.45 0.06 0.11 0.26
Paternal ed. 0.50 0.04 0.11 0.26
Assets 0.39 0.04 0.03 0.30



Table 5.9. Age-adjusted linear regression between measures of childhood and adult SEC

Czech Republic Russia PolandGender Dependent variable
Coeff. [95% CI] p-value Coeff. [95% CI] p-value Coeff. [95% CI] p-value

Own education

Male Maternal education - - 0.22 [0.20, 0.25] <0.001 0.39 [0.37, 0.42] <0.001
Paternal education - - 0.23 [0.21, 0.26] <0.001 0.38 [0.36, 0.41] <0.001
Childhood assets 0.12 [0.09, 0.14] <0.001 0.06 [0.04, 0.08] <0.001 0.18 [0.17, 0.20] <0.001

Female Maternal education - - 0.19 [0.17, 0.22] <0.001 0.40 [0.38, 0.43] <0.001
Paternal education - - 0.18 [0.16, 0.20] <0.001 0.41 [0.39, 0.43] <0.001
Childhood assets 0.17 [0.15, 0.19] <0.001 0.06 [0.04, 0.07] <0.001 0.20 [0.19, 0.22] <0.001

Material position

Male Maternal education - - 0.54 [0.45, 0.63] <0.001 0.12 [0.04, 0.20] 0.002
Paternal education - - 0.53 [0.44, 0.61] <0.001 0.08 [0.02, 0.15] 0.015
Childhood assets 0.15 [0.09, 0.20] <0.001 0.01 [-0.06, 0.08] 0.787 0.10 [0.05, 0.14] <0.001

Female Maternal education - - 0.48 [0.40, 0.57] <0.001 0.23 [0.15, 0.31] <0.001
Paternal education - - 0.44 [0.36, 0.52] <0.001 0.16 [0.09, 0.23] <0.001
Childhood assets 0.15 [0.09, 0.20] <0.001 0.04 [-0.02, 0.11] 0.182 0.12 [0.07, 0.17] <0.001

Living space
Male Maternal education - - 0.01 [0.00, 0.03] 0.012 0.10 [0.08, 0.12] <0.001

Paternal education - - 0.02 [0.01, 0.03] 0.003 0.08 [0.07, 0.10] <0.001
Childhood assets 0.06 [0.03, 0.08] <0.001 0.01 [0.00, 0.01] 0.160 0.05 [0.04, 0.05] <0.001

Female Maternal education - - 0.01 [0.00, 0.02] 0.063 0.10 [0.08, 0.12] <0.001
Paternal education - - 0.01 [0.00, 0.02] 0.037 0.09 [0.07, 0.10] <0.001
Childhood assets 0.03 [0.01, 0.05] 0.016 0.00 [-0.01, 0.01] 0.506 0.05 [0.04, 0.06] <0.001

Adult assets
Male Maternal education - - 0.29 [0.23, 0.34] <0.001 0.47 [0.41, 0.53] <0.001

Paternal education - - 0.27 [0.22, 0.32] <0.001 0.43 [0.38, 0.49] <0.001
Childhood assets 0.24 [0.18, 0.30] <0.001 0.08 [0.04, 0.12] <0.001 0.27 [0.24, 0.30] <0.001

Female Maternal education - - 0.29 [0.24, 0.34] <0.001 0.44 [0.39, 0.50] <0.001
Paternal education - - 0.28 [0.24, 0.33] <0.001 0.41 [0.36, 0.46] <0.001
Childhood assets 0.23 [0.17, 0.28] <0.001 0.14 [0.11, 0.18] <0.001 0.26 [0.23, 0.29] <0.001
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Table 5.10. Educational social mobility compared to same sex parent (%)

Same sex parent’s educational levelGender Direction of
mobility All <primary Primary Vocational Secondary University

Russia
Male Upward 68.0 94.6 88.1 72.1 38.0 -

Stable 22.4 5.4 11.1 23.1 37.9 62.1
Downward 9.6 - 0.8 4.8 24.2 37.9

Female Upward 73.3 97.0 92.5 60.2 36.9 -
Stable 18.3 3.0 7.1 37.4 31.0 65.4
Downward 8.4 - 0.4 2.5 32.1 34.6

Poland
Male Upward 66.9 99.1 86.5 64.4 48.5 -

Stable 27.0 0.9 13.4 32.7 39.2 70.5
Downward 6.1 - 0.1 3.0 12.4 29.5

Female Upward 74.2 99.1 82.7 80.0 52.8 -
Stable 23.2 0.9 17.1 15.3 43.0 76.2
Downward 2.7 - 0.2 4.7 4.2 23.8
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5.4.5 Anthropometry and adult socioeconomic circumstances

The correlations of height with measures of adult SEC were low (<0.2), particularly those

with material position and living space (table 5.11). Differences between genders and

countries were small.

Height was consistently associated with each measure of adult SEC in the age-adjusted

analyses: with increasing height there were improving SEC (table 5.12). These

associations held after adjustment for the direct measures of childhood SEC (assets,

maternal and paternal education). There were exceptions amongst Russian women, where

there was no association between height and either material position or living space, and

amongst Polish women where, after adjustment for childhood SEC, the association with

material position was only of borderline significance.

Table 5.11. Correlation coefficient of height with measures of adult SEC

Czech Republic Russia Poland
Male

Education 0.16 0.15 0.19
Material position 0.02 0.11 0.05
Living space 0.03 0.01 0.02
Assets 0.13 0.19 0.19

Female

Education 0.19 0.16 0.17
Material position 0.04 0.07 0.02
Living space 0.00 -0.03 0.01
Assets 0.16 0.16 0.16



Table 5.12. Age-adjusted change [95% CI] in adult SEC associated with a 10cm increase in height

Czech Republic Russia PolandAdult SEC
measure

Adjustment

Coeff. [95% CI] p-value Coeff. [95% CI] p-value Coeff. [95% CI] p-value
Male

Education Age 0.23 [0.18, 0.27] <0.001 0.19 [0.14, 0.24] <0.001 0.30 [0.25, 0.34] <0.001
+ childhood SEC 0.20 [0.16, 0.25] <0.001 0.15 [0.10, 0.20] <0.001 0.16 [0.12, 0.21] <0.001
Age 0.16 [0.04, 0.28] 0.008 0.40 [0.23, 0.57] <0.001 0.43 [0.29, 0.56] <0.001Material

position + childhood SEC 0.13 [0.00, 0.25] 0.042 0.33 [0.16, 0.50] <0.001 0.38 [0.24, 0.51] <0.001
Age 0.10 [0.04, 0.16] 0.001 0.03 [0.01, 0.05] 0.002 0.07 [0.05, 0.10] <0.001Living

space + childhood SEC 0.09 [0.03, 0.15] 0.004 0.03 [0.01, 0.05] 0.011 0.04 [0.01, 0.07] 0.004
Assets Age 0.36 [0.23, 0.48] <0.001 0.44 [0.34, 0.54] <0.001 0.53 [0.17, 0.42] <0.001

+ childhood SEC 0.29 [0.17, 0.42] <0.001 0.38 [0.28, 0.49] <0.001 0.38 [0.27, 0.48] <0.001
Female

Education Age 0.25 [0.20, 0.30] <0.001 0.20 [0.16, 0.25] <0.001 0.24 [0.19, 0.29] <0.001
+ childhood SEC 0.22 [0.17, 0.27] <0.001 0.17 [0.12, 0.22] <0.001 0.13 [0.08, 0.17] <0.001
Age 0.27 [0.14, 0.40] <0.001 0.15 [-0.02, 0.32] 0.079 0.22 [0.06, 0.37] 0.007Material

position + childhood SEC 0.22 [0.09, 0.35] 0.001 0.09 [-0.08, 0.26] 0.289 0.16 [0.00, 0.32] 0.056
Age 0.06 [0.01, 0.11] 0.011 0.02 [-0.01, 0.04] 0.195 0.08 [0.04, 0.11] <0.001Living

space + childhood SEC 0.05 [0.00, 0.10] 0.042 0.01 [-0.01, 0.04] 0.279 0.05 [0.02, 0.08] 0.003
Assets Age 0.31 [0.19, 0.43] <0.001 0.25 [0.15, 0.35] <0.001 0.34 [0.24, 0.45] <0.001

+ childhood SEC 0.26 [0.14, 0.38] <0.001 0.18 [0.08, 0.28] <0.001 0.21 [0.10, 0.32] <0.001
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5.5 Discussion

5.5.1 Summary of results

Assets in childhood, maternal education and paternal education were all positively and

linearly associated, and these associations were stronger in Poland than in Russia.

Maternal and paternal education were more strongly associated with each other than

either was with assets.

Height, leg length and trunk length increased with improved parental education and

increasing numbers of assets in childhood.

Higher childhood SEC was linked to higher adult SEC. Parental education predicted adult

SEC better than assets in childhood, and, of the measures of adult SEC, education and

assets were best predicted. There was an overall trend to upward social mobility, as more

than two thirds of participants were more highly educated than their parents. Women

experienced more upward mobility than men.

Taller height was associated with higher adult SEC, even when the effects of age and

childhood SEC were taken into account.

5.5.2 Limitations

The most important limitation here is the retrospective collection of information on

childhood circumstances. This is likely to have introduced errors in recall, as is discussed

in section 12.2.4.1.

Participants’ heights were measured at ages 45 to 69 years, which is after the onset of age

related loss of height,187-190 so the heights measured are not the maximum attained adult

heights of participants. Adjustment for age, as in all regression analyses, should remove

bias introduced. This error in the measurement of adult height is discussed further in the

following chapter (section 6.3.2).
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5.5.3 Discussion of results

5.5.3.1 Childhood socioeconomic circumstances

As educational level is only one of many criteria involved in choosing a partner, and there

is no information available here on other factors involved, the use of these data to

investigate partner choice is limited. Additionally, an assumption has been made here that

the two parents were in a relationship, and it is not, therefore, known whether the observed

association between their educational levels actually indicates partner choice. The

temporality of the relationship cannot be discussed, as the timing of the partner selection is

not known. As participants’ dates of birth span 25 years, partner choice will have occurred

over a wide time range and adjustments for age of the participant at the point of the

questionnaire will have only removed some of this variability.

Despite these caveats, the strong positive associations observed suggest that educational

level was a factor in partner choice, particularly in Poland. As discussed in the introduction,

the stronger association observed in Poland may be due to the fact that when most

parental partnerships were established, Poland was not a communist country.  In capitalist

countries, where the relationship between education and income may be more apparent,

the incentive to select a highly qualified partner may be greater.

To fully investigate the financial returns to education, data on parental incomes would have

been required, whilst here only household assets, a proxy measure for income, was

available. However, the observed increases in assets associated with higher education

levels suggest a link between earnings and education in these socialist economies in the

mid-twentieth century, which is in agreement with previous research,137;138 if not with

official policies of redistribution. The links between education and assets were similar to

findings in western populations.94 That they were stronger amongst Poles than Russians is

in contradiction with previous research, which has suggested that income inequalities were

greater in the USSR than in other socialist countries in the mid-twentieth century.40 This

highlights the inherent weakness associated with using assets as a proxy for income in

societies where access to such assets may be determined more by factors such as

membership of the nomenklatura39 than by financial resources.

Patterns of ownership of durable goods in socialist countries differed from those seen in a

capitalist economy. Socialist households were more likely to have a radio or television than
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other durable goods: these goods, via which the state communicated with citizens, were

more easily available.40 This is reflected in the data here, where the overall rate of

ownership of a radio was 83%, 2.8 times higher than refrigerator ownership, and 1.6 times

higher than having running cold water in the household. In many socialist households, the

radio was built into the property, so possession was automatic with habitation of the

property.191 These state-level influences on asset ownership may have had more impact in

the USSR than in Poland, as state control of industry, and therefore supply of goods, was

tighter there.

5.5.3.2 Childhood socioeconomic circumstances and anthropometry

Adult height was shortest in Russia, and virtually all the difference between countries was

due to shorter leg length. Childhood circumstances were also least favourable in Russia,

and the ecological pattern is consistent with the hypothesis that childhood conditions are

related to adult height, and fits with the social histories of the three countries. The Czech

Republic, formerly the more affluent part of Czechoslovakia, was among the most

developed countries between the wars (infant mortality 123 per 1000192 and life

expectancy at birth for men and women combined 57.9 years193 in 1935) and remained

prosperous until 1948. Russia, on the other hand, struggled both before and after WWII,

as illustrated by infant mortality of 198 per 1000 live births and life expectancy at birth of

39.6 years (men and women combined) in 1935.39 Poland, not as affluent as

Czechoslovakia, occupied an intermediate position.  Thus the rank of the countries, in

terms of their development before and around WWII, corresponds with their ranking in

terms of height.

Adult height and leg length were shorter in Russia than the other countries for people of

equivalent childhood SEC, suggesting that an important aspect of inter-country variation in

growth was not captured by the measures used here. One reason for this might be that the

measures of SEC used here did not explain the full range of experience. As discussed in

section 5.1.2, parental membership of the nomenklatura could have an impact on growth

and adult height which was not explained here.

On the individual level, childhood conditions were positively associated with adult height,

leg length and trunk length. The direction and magnitude of the associations were similar

to those observed in most previous studies.147;149;149;150;155;156;173;194 The presence of these
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associations in CEE populations further supports the view that the effects of childhood

circumstances on adult height are a genuine phenomenon, not specific to western

populations. Disadvantage during childhood, in terms of either parental education or

household assets, negatively affects height.

These results did not confirm that leg length was correlated more strongly with childhood

SEC than full height, as height seemed to reflect childhood circumstances better.

Associations with leg/trunk ratio were weak and inconsistent, indicating that

anthropometric proportions do not vary systematically across the socioeconomic spectrum.

This result contradicts some British studies, which have suggested that leg length is the

most plastic anthropometric measure and leg growth that which is most vulnerable to

stunting where children are exposed to poor SEC.139;155;156 These data suggest that both

leg and trunk length are affected by poor childhood SEC, and that overall height is the

most useful summary measure of effects of childhood circumstances on growth.

The strength of the conclusions drawn from these results must be tempered, due to the

lack of data on some potential confounding factors. Genetic factors and parent’s height

clearly have an influence on height but, unfortunately, these data are not available. The

potential for inaccuracies in recalled parental height was considered to be sufficiently great

that such data would be unusable. All three study populations are comprised almost

exclusively of Slavic people but there are no specific data to show an absence of genetic

difference between the populations. However, colleagues in Novosibirsk analysed a limited

number of genetic markers related to cardiovascular diseases and found no differences in

their distribution between Novosibirsk and other European populations.195

5.5.3.3 Childhood and adult socioeconomic circumstances

The general trend to upward educational social mobility in Russia and Poland reflects the

rapid industrialisation of both countries in the post-war period,40 and is mirrored by similar

trends in other European populations.196 The stronger upward trends amongst women in

Russia and Poland reflect trends to increasing women’s participation in education in the

post-war period across CEE.

The continuity between childhood and later life SEC in these three CEE societies suggests

that the aims of the socialist governments in the middle of the twentieth century, to flatten
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out the socioeconomic hierarchy, were not successful, and that the inheritance of status

continued under the socialist regimes.

As different assets were measured in childhood and adulthood direct comparisons cannot

be drawn, however the assets in childhood were more basic than those in later life. It is

assumed that majority of participants were in possession of most or all of the assets

measured in childhood by the time of the survey in middle age, reinforcing the suggestion

of a general trend towards improving SEC.

5.5.3.4 Anthropometry and adult socioeconomic circumstances

The results, which suggest that higher adult SEC may, at least partly, have been a

consequence of taller adult height, are in agreement with patterns observed in western

countries, where taller people have higher earnings.181;182 There must be caution when

drawing conclusions from these results, however, because the SEC variables (material

position, living space and assets), which have been used the absence of income data, are

probably insufficiently sensitive proxies to detect differences between genders and

countries in the impact of height on earnings.

The relationship between taller height and higher education, however, which is observed in

men and women in all countries, reflects the previous finding that taller young Polish men

attained higher education.184 These associations, although attenuated by adjustment for

childhood SEC, are independent of early life circumstances and suggest that better

educational opportunities were open to taller individuals. Whether this is due to higher

cognitive abilities amongst taller people, as suggested by Case and Paxon,183 or to some

other factor such as the self-confidence of participants, cannot be tested in the absence of

such data.

5.5.4 Conclusions

Overall, the results of this chapter have been as would be expected in any industrialised

country setting. Partnerships were between men and women of similar educational

backgrounds, although this correlation was greater in Poland than in Russia. Those who

were more highly educated owned more assets. People who were less advantaged in

childhood grew up to be shorter adults with shorter legs, taller adults had greater
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educational opportunities and possibly higher earnings, and those who were less

advantaged in childhood were also less advantaged in adulthood.
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Chapter 6. Secular trends

Having provided evidence of the positive association between SEC in childhood and adult

anthropometric measures in the previous chapter, this chapter investigates population

level patterns of SEC between 1943 and 1967 in Russia, Poland and the Czech Republic.

It also examines the trends in adult height in people born in these three CEE countries

between 1933 and 1957 and assesses the impact of the hardships associated with WWII

and family SEC on these height trends.

6.1 Literature review

A trend of increasing adult height has been observed in European populations since the

middle of the nineteenth century,197;198 such that, when they reach adult height, children

are on average taller than their same-sex parent.141 Such trends have been referred to as

secular trends, and defined as ‘changes in growth and development of successive

generations living in the same territories.’199 The major influences on these secular trends

are the affluence and health of populations, therefore trends in height and health outcomes

can be linked. In times of hardship, for example during wars, the secular trend may slow or

reverse, followed by a period of quickening of the trend when conditions improve.200-202

This is not observed in all populations, however, including those who experienced the

1941-44 siege of Leningrad.203

Studies of Polish adolescents suggest strong secular trends towards increasing height

after the Second World War,204-206 and these results are mirrored in children, who showed

continuous increases in height from 1880 to 1990.207 Czech children’s height also

increased between 1950 and 2000.208 Evidence of secular trends in height of adults in

CEE, especially of persons born before and around the Second World War, is sparse.

Given the social and economic history of the region, such trends could provide evidence of

how rates of change are linked to changing SEC.

Estimates of the secular trend in adult height in those born in the post-war period in Russia

vary between 1.7cm/decade and 2.4cm/decade,201;209;210 but generally suggest a steeper

trend than those observed in other European populations over the same period.150;200;211;212

These trends were mirrored by a similarly dramatic increase in life expectancy over the
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same period (between 1930 and 1958 the combined life expectancy for men and women

increased by more than 30 years).39 One would expect that the rapid secular trends to

increasing height are at least partly due to the very poor SEC of Russians born in the

1930s and during World War II, and improvements after the war.

6.2 Objectives

The main objectives of this chapter are to investigate the nature of the secular trends in

SEC in the post-war period in the areas which now include Russia, Poland and the Czech

Republic, and in adult height in those who were children during this time. Trends in height

will be estimated by adjusting for age-related height loss, and the amount of the observed

trend which can be explained by changes in childhood SEC will be assessed, as will the

impact of World War II.

6.3 Methods

6.3.1 Variables

In these analyses date of birth, adult height and three recalled childhood SEC variables

were used. The SEC measures were maternal and paternal education and household

asset ownership when participants were 10 years old (see methods chapter, chapter 4).

6.3.2 Analysis

The mean asset score for each country and age group was calculated and the linear trend

by date of birth was assessed. The increase in mean asset score per year was calculated

using linear regression, and other measures of childhood SEC (maternal and paternal

education) were adjusted for in a multivariate analysis. Analyses were performed

separately by country, for comparative purposes, but as there were no differences

between the genders, men and women’s data were pooled.

An estimate of maximum achieved adult height was calculated, using the method

described below. In the HAPIEE Study participants’ heights were measured when they

were aged between 45 and 69, by which point age-related loss of height would have

begun.187-190;213 Height loss begins at around age 40, accelerates with increasing age and
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is more substantial amongst women.213 As this investigation into secular trends in adult

height utilises cross-sectional data, these adjustments are necessary in order to avoid

over-estimating the strength of a positive secular trend.

Maximum adult height was estimated by calculating the amount of height lost in ageing

(cumulative height change, chc) using the following equations:213

Men: 8829.11258.00021.0 2
−+−= ageagechc

Women: 7616.21727.00027.0 2
−+−= ageagechc

These equations are based on data from 16 longitudinal studies, reviewed in Sorkin and

colleagues’ article,213 which measured height at least twice during adulthood. The loss of

height in ageing is illustrated below (figure 6.1). More than 34 000 men and women, aged

18-97 years and from 16 populations in Western Europe, Australia and the USA and

another in the Czech Republic were surveyed. The estimate of lost height was added to

measured height to give an estimate of the maximum achieved adult height of participants.

Figure 6.1. Cumulative change in height associated with ageing, from Sorkin et al.213
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The associations between date of birth and both measured height and estimated

maximum adult height were examined using linear regression. Childhood conditions have

been shown in this and other populations to be positively associated with adult

height,147;164;214 and are associated here with age, so were adjusted for as potential

confounding factors. Due to the rapid expansion of the population of Novosibirsk, where

the Russian cohort is based, around WWII, the possible effects on any secular trend in

height of migration to the region were also investigated. These analyses were conducted

separately by gender and country.

As discussed in the methods chapter (chapter 4) all analyses in this chapter used

adjustments by date of birth, rather than by age as in other chapters. Date is the relevant

factor here, and as data collection spanned over three years, using age at interview to

adjust for date would introduce error.

6.4 Results

Mean number of assets was highest in the Czech Republic and lowest in Russia, and

increased linearly with year of birth in all countries, such that those in the oldest age

groups had, on average, approximately two fewer assets than the youngest group (table

6.1, figure 6.2). The trends were of a similar strength in each country, and were weakened

after adjustment for parental education (table 6.2).

Table 6.1. Mean [SD] number of assets in childhood, by year of birth

Year of birth Czech Republic Russia Poland
Overall 4.2 [1.4] 2.2 [1.7] 3.4 [1.9]
1933-37 3.2 [1.4] 1.2 [1.0] 2.3 [1.6]
1938-42 3.8 [1.2] 1.5 [1.2] 2.8 [1.7]
1943-47 4.2 [1.3] 2.1 [1.5] 3.3 [1.8]
1948-52 4.6 [1.2] 2.7 [1.7] 3.9 [1.8]
1953-57 5.1 [1.1] 3.3 [1.9] 4.5 [1.7]
p for trend <0.001 <0.001 <0.001
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Figure 6.2. Secular trend in number of assets between 1943 and 1967

Table 6.2. Change [95% CI] in number of assets per year (1943-1967)

Czech Republic Russia PolandAdjustment

Coeff. [95% CI] p Coeff. [95% CI] p Coeff. [95% CI] p

- 0.10 [0.09, 0.10] <0.001 0.11 [0.11, 0.12] <0.001 0.11 [0.10, 0.11] <0.001
Parental ed. - - 0.09 [0.09, 0.10] <0.001 0.08 [0.08, 0.09] <0.001

Men and women born earlier lost more height than those born later (as calculated using

the equations provided above) with losses of more than 3cm in men and nearly 3.5cm in

women aged 65-69 years (table 6.3). Mean height increased linearly with year of birth in

both genders and in all countries (table 6.4). Using maximum adult height attenuated the

association with year of birth (table 6.4).

Table 6.3. Mean [SD] age-related height loss, by year of birth, based on equations

from Sorkin et al213

Cumulative height change (mean [SD])Year of birth
Men Women

1933-37 3.03 [0.22] 3.49 [0.26]
1938-42 2.37 [0.22] 2.68 [0.26]
1943-47 1.69 [0.19] 1.86 [0.22]
1948-52 1.18 [0.16] 1.26 [0.19]
1953-57 0.74 [0.12] 0.75 [0.13]
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Table 6.4. Mean [SD] measured and maximum heights and assets in childhood, by

year of birth

Men WomenYear of
birth Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Measured height (cm)

1933-37 172.7 [6.4] 169.1 [6.2] 170.0 [6.0] 159.2 [5.7] 155.6 [5.5] 157.1 [5.5]
1938-42 174.0 [6.0] 169.4 [5.9] 171.0 [6.0] 161.0 [5.6] 156.5 [5.6] 158.2 [5.6]
1943-47 175.2 [6.4] 171.4 [6.2] 171.8 [5.9] 161.6 [5.9] 158.2 [5.7] 159.3 [5.6]
1948-52 176.3 [6.2] 172.4 [6.1] 173.1 [6.1] 163.3 [5.9] 159.5 [5.7] 160.2 [6.0]
1953-57 176.9 [6.4] 173.1 [6.4] 174.9 [6.5] 164.3 [5.8] 160.8 [5.8] 161.4 [5.6]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Maximum height (cm)

1933-37 175.7 [6.4] 172.1 [6.2] 173.0 [6.0] 162.7 [5.7] 159.1 [5.5] 160.6 [5.5]
1938-42 176.3 [6.0] 171.9 [5.9] 173.3 [6.0] 163.6 [5.6] 159.3 [5.6] 160.8 [5.6]
1943-47 176.8 [6.4] 173.1 [6.2] 173.5 [5.9] 163.5 [5.9] 160.0 [5.7] 161.2 [5.6]
1948-52 177.5 [6.2] 173.6 [6.1] 174.2 [6.1] 164.6 [5.9] 160.8 [5.7] 161.4 [5.9]
1953-57 177.7 [6.4] 173.9 [6.4] 175.6 [6.4] 165.0 [5.8] 161.6 [5.8] 162.1 [5.6]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Number of assets
1933-37 3.1 [1.4] 1.2 [1.0] 2.2 [1.6] 3.3 [1.3] 1.2 [1.0] 2.4 [1.6]
1938-42 3.7 [1.2] 1.5 [1.2] 2.7 [1.7] 3.7 [1.2] 1.5 [1.1] 2.9 [1.7]
1943-47 4.2 [1.2] 2.1 [1.5] 3.2 [1.8] 4.1 [1.2] 2.1 [1.4] 3.3 [1.8]
1948-52 4.6 [1.3] 2.7 [1.7] 3.9 [1.9] 4.6 [1.2] 2.8 [1.7] 3.9 [1.8]
1953-57 5.1 [1.1] 3.4 [2.0] 4.4 [1.7] 5.2 [1.0] 3.3 [1.8] 4.5 [1.8]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

The long-term linear trends in height were statistically significant, but it is noteworthy that

among Russian men, the mean maximum height actually decreased between the birth

cohorts 1933-37 and 1938-42 (table 6.4). The possible effect on height of being born

during the war further was explored, restricting the dataset to persons born before 1950

(table 6.5). In a linear regression of estimated maximum height against year of birth a

dummy variable for being born in 1940-45 was included. There were small negative

departures from the longer term trends in maximum height for subjects born during the

war, which, however, were only statistically significant in Russian participants (when men

and women were combined).

Table 6.5. Beta coefficient [95% CI] for being born in 1940-45 in a regression model

of maximum height against year of birth (restricted to persons born before 1950)

Czech Republic Russia Poland
Men -0.14 [-0.69, 0.42] -0.38 [-0.88, 0.12] -0.06 [-0.52, 0.40]
Women -0.07 [-0.54, 0.41] -0.34 [-0.78, 0.09] -0.05 [-0.48, 0.38]
Both genders* -0.10 [-0.46, 0.26] -0.36 [-0.69, -0.03] -0.05 [-0.37, 0.26]

* also adjusted for gender
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Table 6.6 shows linear associations of measured and maximum heights with date of birth.

The associations of year of birth with maximum height are also illustrated in figures 6.2

and 6.3, which show mean maximum heights for 5 year age groups, OLS of height against

year of birth, and regression lines adjusted for childhood SEC. In both sexes and all

countries, adjustment for childhood assets led to a substantial attenuation of the

associations between year of birth and height, and the relationship was further weakened

after controlling for parent’s education. After adjustments, the strength of the secular trend

in maximum height was similar for men in each country (around 0.7 cm per decade); in

women, the height increase seemed steepest in Russia (1.1 cm per decade) and

shallowest in Poland (0.4 cm per decade). Further adjustment for current socioeconomic

position did not substantially change these estimates (not shown in table). Even after

adjustment for childhood conditions, however, men and women in Russia remained

shortest in each birth cohort (figures 6.2 and 6.3).
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Table 6.6. Change [95% CI] in measured and maximum heights (cm) associated with

each 10 year increase in year of birth amongst persons born 1933-57

Gender Adjustment Czech Republic Russia Poland
Measured height

Men - 2.24
[1.92, 2.56]

2.33
[2.05, 2.61]

2.45
[2.19, 2.71]

Childhood assets 1.79
[1.43, 2.16]

1.93
[1.62, 2.24]

1.92
[1.63, 2.20]

Childhood assets,
parental education

- 1.71
[1.39, 2.03]

1.91
[1.63, 2.20]

Women - 2.52
[2.25, 2.79]

2.72
[2.48, 2.95]

2.20
[1.96, 2.43]

Childhood assets 2.17
[1.85, 2.48]

2.46
[2.19, 2.72]

1.80
[1.54, 2.05]

Childhood assets,
parental education

- 2.36
[2.09, 2.63]

1.81
[1.55, 2.06]

Maximum height

Men - 1.05
[0.73, 1.37]

1.16
[0.88, 1.44]

1.27
[1.01, 1.53]

Childhood assets 0.61
[0.24, 0.97]

0.76
[0.44, 1.07]

0.74
[0.45, 1.02]

Childhood assets,
parental education

- 0.54
[0.22, 0.86]

0.73
[0.45, 0.10]

Women - 1.13
[0.86, 1.40]

1.33
[1.09, 1.56]

0.80
[0.57, 1.04]

Childhood assets 0.77
[0.46, 1.08]

1.06
[0.80, 1.32]

0.40
[0.15, 0.66]

Childhood assets,
parental education

- 0.96
[0.69, 1.23]

0.42
[0.16, 0.67]
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Figure 6.3. Secular trend in men’s maximum height
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Because the population of Novosibirsk expanded rapidly before and during the World War

II 215 I examined whether there were differences in height trends by migration status. Table

6.7 shows the difference in the strength of the trend in height by year of birth between

those in the Russian study population who were born in Novosibirsk Oblast (region) and

those who migrated there after birth. The trends were stronger in males born in

Novosibirsk Oblast, but there were no differences for women.  Despite this pattern,

however, additional adjustment for migration status did not alter the figures for the Russian

study population shown in table 6.7 by more than 1mm in either direction.

Table 6.7. Change [95% CI] in measured and maximum heights (cm) associated with

10 year increase in year of birth, comparing those born in and outside Novosibirsk

Oblast

Gender Adjustment Born outside
Novosibirsk

Born in
Novosibirsk

N (men / women) 1850 / 2023 2042 / 2618
Measured height (cm)

Men - 2.05 [1.63, 2.47] 2.67 [2.29, 3.05]
Childhood assets 1.61 [1.14, 2.08] 2.31 [1.88, 2.74]
Childhood assets,
parental education

1.45 [0.97, 1.93] 2.01 [1.56, 2.45]

Women - 2.84 [2.49, 3.19] 2.69 [2.38, 3.00]
Childhood assets 2.71 [2.31, 3.11] 2.34 [1.98, 2.69]
Childhood assets,
parental education

2.57 [2.15, 2.98] 2.29 [1.92, 2.65]

Maximum height (cm)

Men - 0.88 [0.46, 1.29] 1.52 [1.13, 1.90]
Childhood assets 0.42 [-0.04, 0.89] 1.15 [0.72, 1.58]
Childhood assets,
parental education

0.26 [-0.21, 0.73] 0.85 [0.40, 1.29]

Women - 1.43 [1.08, 1.79] 1.31 [1.00, 1.63]
Childhood assets 1.30 [0.89, 1.70] 0.95 [0.60, 1.31]
Childhood assets,
parental education

1.14 [0.74, 1.56] 0.90 [0.54, 1.27]

6.5 Discussion

6.5.1 Summary of results

There was evidence of secular trends in both childhood SEC and adult height among

persons born between 1933 and 1957 in urban areas of in Russia, Poland and the Czech

Republic. The positive secular trend in measured height, derived from cross-sectional
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data, was partially explained by loss of height in ageing and by improvements in social

conditions in childhood over the birth cohorts covered by the study. However, even after

adjustment for these factors, the trends remained positive and statistically significant. The

trends were approximately linear and did not generally show variations among those born

in the years immediately preceding, during or following WWII, with a possible exception

was Russian subjects born around WWII whose estimated maximum heights were slightly

shorter than expected.

6.5.2 Limitations

Several features of this study require consideration when interpreting the results. The

major potential limitation of the study is its cross-sectional design and the fact that

participant’s height was measured at an age when age-related loss of height had begun.

Height loss will be differential by age, with those oldest participants having lost the most

height. This leads to an overestimation of the strength of the secular trend in height. To

minimize this problem, adjustments were made for the probable loss of height with age. 213

The equations used, however, were based on height loss observed in western

populations, and it is possible that the age-related shrinkage is different in these Eastern

European populations. It is also possible that factors other than age and height, which

were not accounted for in the calculation of maximum height, have an effect on height lost

in older age. To our knowledge there is no evidence that this is the case, and data from

the British Regional Heart Study216 and the Whitehall II study (M. Shipley, unpublished)

suggest that age-related height loss is not related to occupation, education or other

measures of adult SEC. The validity of the calculations is supported by the similarity

between the estimated maximum heights of the Polish participants born in 1952-53 and

the measured heights of a cohort of 18-19 year olds born in the same years reported in

another study.217

This work uses recalled household ownership of assets to investigate the secular trends in

SEC and as a covariate in the analyses of secular trends in height. The limitations

associated with using recalled data are covered in detail in the discussion chapter (chapter

12), however the potential for differential error in recall by age is a particular issue here.

Participants were asked about assets when they were aged between 45 and 69 years old,

and as memory worsens with increasing age recall of childhood SEC may be less accurate
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in older age groups. If this inaccuracy of recall tended to be in a particular direction it

would cause an under- or over-estimation of the strength of the trend.

All participants were living in urban areas. In industrialised countries, urban-rural

differences in height are well recognised, and have been consistently observed in

Poland.173;218;219 Participants cannot, therefore, be considered representative of the whole

populations of their countries. Secular trends in height may be of a steeper gradient in

rural than urban communities,219 therefore the estimates of secular trends reported here

may underestimate the overall secular trends of the three countries.

A further point for consideration is that the population of Novosibirsk expanded rapidly

around the time of WWII, mainly through in migration from other areas of the Soviet Union.

In fact, 45% of the Russian study population was born outside the Novosibirsk Oblast

(region). As the majority of inhabitants of Novosibirsk originally came from European

Russia and are ethnic Russians, genetic differences are unlikely to be an important factor

here. The trend to increasing height was stronger amongst men born in the Novosibirsk

region, while there were no differences amongst women. However, adjustment for

migration status did not suggest that it was an important confounding factor in the

relationship between height and year of birth. Admittedly, this is necessarily only a crude

assessment of the effect of migration, as the date of, and reasons for, migration are not

known.

6.5.3 Discussion of results

There are several note-worthy findings here. Firstly, there is a linear trend in assets in the

home at age 10. Participants were aged 10 between 1943 and 1967 so this trend indicates

a steady improvement in living conditions in the post-war period in Russia, Poland and the

Czech Republic. This improvement in social conditions was reflected in Russia by an

increase in life expectancy at birth between 1946 and 1956 from 41.5 to 61.0 years in men

and 51.0 to 68.9 years in women.39 In Poland and the Czech Republic, life expectancy was

also improving in the post-war years until the mid 1960s.220

Secondly, the secular trend towards increasing height persists after controlling for both

age-related loss of height and childhood SEC. In all three study populations both men and

women show an increase in height of approximately 1 cm per decade, as suggested by
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Tanner.221 After adjustment for height loss and childhood SEC, the secular trend was

strongest amongst Russian women. The magnitude of these secular trends is within the

range of those observed in other European populations;150;211;219;222-225 however, they seem

weaker than have been shown previously in eastern European populations. Bielicki and

colleagues’ studies of Polish conscripts suggest a secular trend of 2.5 cm per decade

between those born in 1946 and 1957 204;205 (although this may be confounded by a trend

to earlier maturation) and Dubrova and colleagues have shown a 1.8 cm per decade

increase in height in Russian women born between 1930 and 1965.201

Third, although childhood conditions were strongly associated with height across all

countries and birth cohorts, and although they improved markedly over time, they failed to

explain fully the secular trend in height. Perhaps this is not surprising, given the possible

problems associated with measuring childhood conditions retrospectively.

The generally linear pattern of the trends in height observed in those born between 1933

and 1957 suggests an absence of major differences in height (and growth) among adults

born in the period immediately before, during or after WWII. There were only minor

reductions in the estimated maximum heights of people born in the war years (N=6662),

most notably in Russia, but these differences were small and of low statistical significance.

It is interesting that the strongest effect of WWII on growth appears to be amongst the

Russian study population, as Novosibirsk, where the study is based, was far removed from

the violence experienced across much of Europe.

There are three potential explanations for the lack of observed effect of WWII on trends in

height. Firstly, this study may not have adequate statistical power to identify small effects,

as only about one in five participants were born during the war.

Secondly, during the wartime years of hardship, there may have been a delay in the onset

of decreasing growth rates at the end of adolescence. Vignerova and colleagues noted

growth of Czech children slowed and stopped at older ages during the period of food

scarcity during and immediately after World War II.208 This would provide the opportunity

for catch-up growth in those whose rate of growth had been slowed.

Thirdly, hardship may not affect only a specific birth cohort. This was observed by

Brundtland and colleagues, who investigated heights of children in Oslo between 1920 and
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1975, and showed that all age groups were similarly affected by WWII and that there was

a temporary reversal of the secular trend during that period.226 It is not clear, unfortunately,

whether in those Oslo children the effects were equally long lasting in all age groups, or

whether those who experienced the insult earlier in life were able to compensate with

catch-up growth. This, however, seems an unlikely explanation for the absence of an

interruption in the secular trend in these Eastern European cohorts, as some participants

were born more than ten years after the end of WWII. Although hardships began before,

and persisted after the end of the war in most places, it is unlikely that the growth of the

youngest participants, who were born in the later 1950s, would have been affected as

severely as that of those who lived through the war or were born during it.

6.5.4 Conclusions

In summary, there are observable secular trends towards increasing height amongst

persons born between 1933 and 1957. These trends are not explained by parallel trends

towards improving childhood SEC or by loss of height in ageing. Being born during WWII

had only small negative effect, most notably in the Russian population.
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Chapter 7. Blood pressure

Following on from the previous two chapters, the first of which established the

relationships between measures of SEC across the life course, and the second of which

looked into the trends across time in SEC and in adult height, this chapter is the first to

investigate the relationship between SEC and a CVD risk factor. It takes the results of the

previous chapters into account, and aims to determine the relationship between SEC in

early life and blood pressure and hypertension in middle and older age, in Russia, Poland

and the Czech Republic.

7.1 Literature review

Of the classic cardiovascular disease risk factors, blood pressure (BP) is perhaps that for

which there is the greatest body of evidence in support of an association with SEC. The

majority of studies have investigated associations with measures of adult SEC, in

particular education, but BP has also been linked with early life exposures such as low

birth weight and childhood SEC. Given the focus of this thesis, this review will focus

primarily on the relationships of systolic blood pressure (SBP), diastolic blood pressure

(DBP) and hypertension with childhood SEC, and only briefly summarises the evidence

with regard to adult SEC.

7.1.1 Blood pressure and adult socioeconomic circumstances

As adult SEC is not the main risk factor of interest here, this section of the review will be

largely confined to prospective studies of the relationship. Colhoun and colleagues

reviewed the 57 studies published between 1966 and 1996 on the association between

SEC and blood pressure in developed countries,227 and the majority found inverse

associations, with a difference in systolic blood pressure of 2-3mmHg between the highest

and lowest SEC groups. A substantial part of the social gradient in blood pressure was

explained by BMI.

In addition to this review, there were five longitudinal analyses, each of which used

incident hypertension as the outcome and utilised large US datasets; three use NHANES

I228-230 and two use CARDIA data.231;232
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Both analyses of CARDIA data included more than 3800 men and women, all of whom

were normotensive and aged 18 to 30 years at baseline, and who were followed up for ten

years. Financial difficulties at baseline, and throughout follow-up, were both independently

and inversely associated with incident hypertension.231 In analyses adjusted for lifestyle

factors and SBP at baseline, having fewer than 12 years of education predicted increased

incidence of hypertension in white women and men.232

NHANES I participants were also followed up for 10 years. Amongst white participants

aged 45-64 years at baseline, incidence of hypertension did not vary by educational level,

although amongst white participants aged 25-44 years at baseline, those with fewer than

12 years of education had more than twice the risk of developing hypertension than those

with more education.228

Education was inversely related to hypertension incidence amongst white women aged 25-

74 at baseline, and a similar relationship was of borderline statistical significance amongst

white men.229 Household income at baseline was not related to incidence of hypertension

in any demographic group. The models included age and both biological and behavioural

CVD risk factors.

In an analysis restricted to white males aged 25-55 at baseline, the risk of developing

hypertension was higher in men who remained in lower social classes, and in some

groups of both upwardly and downwardly socially mobile men, compared to those who

remained in the highest social class throughout the follow-up period, suggesting that lower

SEC at any stage of adulthood has negative effects.230 These analyses were adjusted for

age, BMI and alcohol use.

The majority of studies of the relationship between adult SEC and BP have utilised cross-

sectional data, often from follow-up studies of CVD where BP and SEC were measured as

baseline variables, and as a consequence appropriate adjustments for covariates have

often not been made.233-241 Compounded by the issue of reverse causality, which cross-

sectional studies are vulnerable to, the results from these studies may overestimate the

strength of the association.
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Cross-sectional studies of the relationship between hypertension and adult SEC virtually

all used data from European236;240;242-244 or North American233;237;239;241;245 populations, and

showed inverse associations.233;236;237;239-242;244;245 Only one study found no association,243

although two studies from India showed higher rates of hypertension amongst higher SEC

people.235;238 Studies which compared the association between the sexes tended to find

stronger associations amongst women.233;236;240;241

The majority of the cross-sectional studies of the relationship between BP and adult SEC

found an inverse association, such that those who are of higher SEC have lower

SBP/DBP.234;246-254 There were a few studies which did not find a link,250;253;255 but none

found a positive association. Again, each study was based on data from North

American246;249-251;253;254;256 or Western European populations,60;247;248;255;257-259 other than

one multi-centre study which also included populations from around the world252 and one

study based in Nigeria.234

A study which investigated the relation of a binary measure of education with several

measures of BP in adulthood found that the relationship varied with age.257 In those aged

over 40, SBP was higher in the low educated group, and the disparity was greater and

widening with age in women, but not men. For DBP, in those in early middle age (40-55

years) there was little variation by educational level amongst men, whilst low educated

women had higher DBP. In those older than 55 years of age the DBP of the two

educational groups diverged, and for both genders those with higher education showed

higher blood pressure. As the study was cross-sectional cohort effects cannot be

disregarded as a potential explanation of the observed patterns.

7.1.2 Blood pressure and childhood socioeconomic circumstances

There are many fewer studies into the association of blood pressure in adulthood with

childhood SEC than with adult SEC, and none which investigated the relationship of

childhood SEC with hypertension. All five of the studies reviewed here utilised data from

western European populations; one from Spain and two each from Finland and the UK. All

but the Spanish study were longitudinal, so measured early life SEC prospectively.
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The two Finnish reports used the same data, from a cohort of Finnish children and

adolescents, to investigate the relationships between SEC in childhood and SBP and DBP

in early adulthood.260;261 SBP, measured between 24 and 39 years, was elevated in

association with decreases in both parental occupational social class and household

income, even after adjustment for birth weight, breastfeeding, BMI, smoking and alcohol

consumption.260 DBP, also measured between 24 and 39 years, was associated with

parental social class amongst women but not men.261

Using data from 3634 men and women in the British 1946 Birth Cohort, Hardy and

colleagues investigated the association of childhood SEC with systolic blood pressure at

36, 43 and 53 years, as well as the change in blood pressure between ages 36 and 53.262

People whose fathers were in a manual occupation when participants were aged 4 years

old had higher systolic and diastolic blood pressures. The strength of the effect grew with

age, as the mean BP of people of lower social class of origin increased at a faster rate.

Data from the British 1958 Birth Cohort were used by Power and colleagues to examine

the association of blood pressure at age 45 with father’s occupational social class at

birth.263 In an analysis adjusted for age, sex and antihypertensive treatment, as SEC

improved blood pressure decreased.

Regidor and colleagues analysed cross-sectional data on more than 3000 men and

women, over the age of 60 years, who were representative of the Spanish non-

institutionalised population.264 They found no evidence for an association between SBP or

DBP and childhood SEC. The indicator of childhood SEC used was father’s occupation,

which was recalled and therefore subject to recall error, and was binary so may not have

been sufficiently sensitive to detect any association.

Of these five studies, therefore, each of those which measured childhood SEC

contemporaneously showed them to be associated with BP measures, and only the sole

cross-sectional study did not find a relationship. Some measurement error may have

occurred in the cross-sectional study, possibly relating to inaccurate recall of childhood

conditions, which would prevent a true association from being observed. The cross-

sectional study was also the one in which the participants were oldest when their BP

measurements were taken, so the lack of observed association here may be due to

weakening of the relationship between childhood SEC and BP with increasing age.
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In addition, a study of adult residents of St Petersburg compared those who lived there as

children and experienced the WWII siege of Leningrad, during which food was severely

rationed, and those who lived elsewhere. It found that SBP in later life was elevated

amongst exposed women and men who were aged 6-8 and 9-15 years, respectively,

during the height of the siege,260-263;265 providing further evidence for an effect on adult

SBP of deprivation in childhood.

Only one study has been found which investigated the relationships between measures of

SEC from across the life course and blood pressure in adulthood. In 958 women, who had

a mean age of 47 years and were working in Scotland, the relationships between DBP and

with five measures of life course SEC were investigated, and no statistically significant

associations were found.266 The data were collected cross-sectionally, and the SEC

measures were father’s and current occupational social class, educational level, a

measure of social mobility and current material position. A social gradient in DBP may not

have been detected because of the relatively small sample size, because of recall bias in

the retrospectively collected measures of childhood SEC, or because the participants’ SEC

backgrounds were too homogenous. In addition, adjustments were not made for use of

antihypertensives, nor were analyses restricted to those not on such medication.

7.1.3 Blood pressure and anthropometry

The majority of the literature appears to suggest a positive association between stature

(whether measured by height or leg length) and DBP,264;267 and the reverse for

SBP.264;267;268 These associations may be indicative of the relationship between childhood

SEC and BP, with height acting as a proxy measure for childhood SEC, or may be due to

links between both height and blood pressure and birth weight and growth in utero.269

Cross-sectional data on more than 3000 Spanish men and women over the age of 60

years showed inverse age-adjusted associations between SBP and height, and a positive

association with DBP amongst women.264 The associations persisted after adjustment for

several potential confounding variables, including antihypertensive treatment, adult SEC,

smoking and other classical risk factors for elevated blood pressure.
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Data from the 1946 Birth Cohort showed inverse associations of height and leg length with

SBP, but not DBP, at age 53.268 These associations, other than that with height amongst

men, were only slightly weakened by adjustments for use of antihypertensives, BMI,

smoking and birth weight. Trunk length was not associated with SBP or DBP.

In a cohort of more than 10,000 Chinese older people (mean age 65 years) height was

inversely associated with SBP and positively associated with DBP, and these associations

remained after adjustment for age, gender, antihypertensive use, SEC, smoking, BMI and

other relevant lifestyle factors.267 There were similar associations with sitting height,

although in the fully adjusted analysis the association with DBP was no longer significant.

Leg length showed a positive association with DBP in the fully adjusted analysis.

7.2 Objectives

The overarching aim of this chapter is to determine whether there is a relationship

between measures of childhood SEC and blood pressure in middle to older age in CEE.

Specifically, each of SBP, DBP and hypertension will be investigated as outcomes, and it

will be determined whether childhood SEC, in particular, have effects on the outcomes

independent of those of other life course SEC.

7.3 Methods

7.3.1 Variables

Three main measures of elevated blood pressure were used in the analyses: continuous

variables for systolic and diastolic blood pressure and a binary measure of hypertension.

The protocol for the measurement of systolic and diastolic blood pressure is outlined in

detail in the methods chapter (chapter 4). Briefly, they were measured three times by a

nurse and the values used here were the means of the final two measurements.

The main definition of hypertension required at least one of the following conditions in

order for a participant to be defined as hypertensive: SBP of ≥ 140 mmHg, DBP of ≥

90mmHg or treatment with anti-hypertensives in the two weeks prior to interview. The

older, more stringent definition of hypertension, which required SBP ≥ 160 mmHg, DBP ≥
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95mmHg or treatment, was also investigated for comparison, but the results of these

analyses are not discussed in full. All remaining results are shown in appendix 3.

The main exposure variables are measures of childhood SEC (assets at age 10, paternal

education, maternal education) and anthropometric measures (height, leg length, trunk

length), details of which are given in the main methods section. Covariates, which are also

discussed in further detail in the main methods section, include:

• Age at interview, which was used as a continuous variable in all analyses, except

for the descriptive analysis, where five year age groups were used;

• Use of antihypertensives in the two weeks prior to interview;

• Current BMI;

• Current smoking;

• Adult SEC (education, material position, living space and assets).

7.3.2 Analysis

Firstly, the three samples were described in terms of SBP, DBP and hypertension

prevalence, in relation to age and the three measures of childhood SEC. All analyses were

performed separately by gender and country, owing to the interactions discussed in

section 4.4.

Secondly, the relationships of each measure of SEC and each anthropometric measure

with SBP and DBP, and with hypertension, were investigated using linear and logistic

regression, respectively. All regression analyses were adjusted for age, BMI and smoking.

Further adjustments were made for alternative SEC measures (recalled childhood SEC,

adult SEC, anthropometric measures).

As discussed in the methods chapter (chapter 4) analyses of SBP and DBP excluded

those who had taken medication for high blood pressure in the two weeks prior to the day

the questionnaire was completed.
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7.4 Results

7.4.1 Systolic blood pressure

7.4.1.1 Descriptive analysis

Mean SBP varied by country and gender (table 7.1). In the Czech Republic and Poland,

men had significantly higher mean SBP than women (p<0.001), whilst in Russia there was

no gender difference (p=0.58).

In the crude analyses there were strong positive linear trends between age and SBP in

each country and both genders (table 7.1). Similarly, linear trends in SBP were observed

with each measure of childhood SEC (assets, paternal and maternal education) in each

country and gender group. Those who had lower SEC in childhood had higher SBP at

examination.
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Table 7.1. Mean [SD] systolic blood pressure (mmHg), by age and childhood SEC

Men Women

Czech
Republic

Russia Poland Czech
Republic

Russia Poland

SBP 144.4 [18.6] 143.0 [23.2] 142.3 [20.4] 135.0 [19.8] 143.3 [26.0] 134.6 [21.4]
Age

45-49 136.7 [16.0] 133.8 [19.7] 136.1 [17.9] 126.2 [17.0] 129.8 [20.3] 125.2 [17.6]
50-54 140.7 [17.3] 136.9 [20.9] 137.2 [20.2] 130.5 [17.5] 136.0 [22.4] 128.9 [18.9]
55-59 143.2 [17.3] 143.0 [21.8] 142.5 [20.2] 133.5 [18.0] 141.8 [24.3] 135.0 [21.4]
60-64 147.3 [19.1] 146.3 [23.5] 145.1 [20.0] 138.5 [19.8] 150.2 [27.2] 139.3 [21.1]
65-69 150.0 [19.3] 150.3 [24.6] 149.0 [21.6] 143.7 [20.9] 153.6 [26.5] 145.4 [21.9]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Assets in childhood

0 149.3 [13.7] 146.9 [23.6] 144.8 [21.1] 142.0 [23.0] 150.8 [26.5] 140.8 [22.2]
1 146.0 [19.4] 144.4 [23.9] 145.3 [20.0] 139.8 [20.9] 146.5 [26.1] 139.1 [21.3]
2 147.3 [19.7] 142.7 [23.5] 144.9 [21.3] 141.3 [21.3] 144.1 [25.7] 137.3 [21.8]
3 147.9 [18.7] 141.1 [22.0] 143.7 [20.4] 139.1 [19.9] 138.6 [24.5] 135.3 [21.7]
4 144.2 [18.9] 141.2 [21.2] 143.3 [20.4] 135.2 [19.4] 136.5 [26.4] 134.6 [21.1]
5 143.2 [18.5] 141.7 [22.1] 139.2 [19.6] 131.1 [17.8] 137.5 [24.5] 132.4 [20.9]
6 141.2 [17.3] 137.1 [20.3] 137.3 [18.6] 130.8 [18.5] 134.3 [23.0] 128.8 [19.5]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Paternal education

< primary - 145.8 [24.8] 144.5 [20.0] - 148.5 [27.3] 140.4 [23.4]
Primary - 143.0 [22.9] 144.7 [21.2] - 143.2 [25.9] 136.7 [21.7]
Vocational - 142.0 [22.2] 141.1 [19.8] - 141.3 [25.5] 133.3 [21.4]
Secondary - 142.0 [22.2] 139.6 [19.0] - 140.5 [24.7] 131.8 [20.2]
University - 141.7 [23.9] 138.3 [19.1] - 138.7 [25.0] 128.3 [17.8]
p for trend - 0.001 <0.001 - <0.001 <0.001

Maternal education

< primary - 146.4 [24.5] 144.3 [19.8] - 148.7 [27.0] 139.6 [22.9]
Primary - 143.1 [23.0] 144.1 [21.0] - 142.8 [25.6] 136.3 [21.9]
Vocational - 141.5 [22.1] 141.0 [20.6] - 141.2 [25.1] 132.3 [21.0]
Secondary - 140.5 [22.6] 138.8 [18.8] - 139.6 [24.9] 130.8 [19.0]
University - 140.8 [21.8] 137.1 [17.8] - 134.3 [23.0] 127.1 [17.7]
p for trend - <0.001 <0.001 - <0.001 <0.001
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7.4.1.2 Systolic blood pressure and adult SEC

In analyses adjusted for age, BMI and smoking, men’s SBP was inversely associated with

measures of adult SEC: in Poland, with each measure; in Russia, with education, material

position and assets; and in the Czech Republic, with assets (table 7.2). SBP was also

positively associated with living space amongst Czech men.

Women’s SBP was inversely associated with education in all countries, and Russian

women’s SBP was also inversely associated with living space and assets (table 7.2).

Further adjustments for childhood SEC and anthropometric measures did not, in general,

have substantial effects on effect estimates (data not shown).

Table 7.2. Change [95% CI] in systolic blood pressure (mmHg) associated with unit

increase in adult SEC†, adjusted for age, BMI and smoking

Czech Republic Russia PolandAdult SEC
measure Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

Men

Education -0.83
[-1.71, 0.06]

0.066 -1.41
[-2.14, -0.69]

<0.001 -2.22
[-2.92, -1.52]

<0.001

Material position -0.25
[-0.59, 0.09]

0.148 -0.31
[-0.52, -0.10]

0.005 -0.38
[-0.62, -0.14]

0.002

Living space 1.52
[0.34, 2.71]

0.011 -1.41
[-3.15, 0.34]

0.114 -1.43
[-2.73, -0.13]

0.031

Assets -0.48
[-0.82, -0.14]

0.006 -0.64
[-1.00, -0.29]

<0.001 -0.59
[-0.91, -0.27]

<0.001

Women

Education -0.83
[-1.60, -0.07]

0.033 -1.12
[-1.95, -0.30]

0.007 -1.27
[-1.92, -0.61]

<0.001

Material position 0.09
[-0.20, 0.38]

0.533 0.06
[-0.17, 0.29]

0.594 0.09
[-0.10, 0.29]

0.342

Living space -0.66
[-1.62, 0.30]

0.175 -3.21
[-4.81, -1.62]

<0.001 -0.62
[-1.62, 0.39]

0.228

Assets -0.11
[-0.44, 0.22]

0.512 -0.49
[-0.88, -0.09]

0.016 -0.28
[-0.57, 0.00]

0.052

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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7.4.1.3 Systolic blood pressure and childhood SEC

Men

There were no statistically significant relationships between SBP and assets, or with

parental education amongst Russian men, either in the basic model, which adjusted for

age, current BMI and smoking, or the models which included further adjustments for adult

SEC and anthropometry (table 7.3). Amongst Polish men, there were inverse associations

between SBP and paternal and maternal education in the basic model, however after

adjustment for adult SEC neither of these associations remained statistically significant.

There were no statistically significant relationships between measures of anthropometry

and SBP in the basic model, but following adjustments for childhood and adult SEC

positive associations between SBP and height and leg length amongst Polish and Czech

men were revealed (table 7.3).

Women

An inverse association between paternal education and SBP amongst Polish women was

no longer statistically significant after adjustment for adult SEC (table 7.4). No other

relationships with childhood SEC measures were statistically significant.

Women showed inverse associations between leg length and SBP (table 7.4). Inverse

associations of height with SBP in Czech and Polish women were mirrored, but not

statistically significant, amongst Russian women. Following adjustments for childhood and

adult SEC the relationships were weakened, and most were no longer statistically

significant.
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Table 7.3. Change [95% CI] in men’s systolic blood pressure (mmHg) associated

with unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.25
[-0.36, 0.85]

0.422 -0.12
[-0.59, 0.35]

0.617 -0.30
[-0.69, 0.09]

0.133

+ adult SEC 0.40
[-0.26, 1.06]

0.230 -0.03
[-0.51, 0.44]

0.890 0.11
[-0.31, 0.53]

0.620

+
anthropometry

0.22
[-0.39, 0.82]

0.481 -0.10
[-0.57, 0.38]

0.694 -0.33
[-0.72, 0.06]

0.100

+ adult SEC,
anthropometry

0.33
[-0.33, 0.99]

0.323 -0.02
[-0.50, 0.45]

0.922 0.08
[-0.35, 0.50]

0.727

Maternal
education

Age, BMI and
smoking

- - -0.52
[-1.15, 0.11]

0.104 -0.90
[-1.55, -0.24]

0.008

+ adult SEC - - -0.10
[-0.76, 0.56]

0.764 -0.08
[-0.82, 0.67]

0.842

+
anthropometry

- - -0.49
[-1.12, 0.14]

0.130 -0.94
[-1.60, -0.27]

0.006

+ adult SEC,
anthropometry

- - -0.09
[-0.75, -0.57]

0.788 -0.11
[-0.86, 0.63]

0.762

Paternal
education

Age, BMI and
smoking

- - -0.52
[-1.12, 0.08]

0.089 -0.97
[-1.56, -0.38]

0.001

+ adult SEC - - -0.14
[-0.77, 0.50]

0.669 -0.24
[-0.92, 0.44]

0.482

+
anthropometry

- - -0.51
[-1.11, 0.10]

0.100 -1.04
[-1.64, -0.44]

0.001

+ adult SEC,
anthropometry

- - -0.14
[-0.78, 0.49]

0.662 -0.31
[-0.99, 0.37]

0.374

Anthropometry

Height Age, BMI and
smoking

0.10
[-0.01, 0.22]

0.086 -0.08
[-0.20, 0.04]

0.182 0.03
[-0.08, 0.14]

0.566

+ child SEC 0.07
[-0.05, 0.19]

0.230 -0.05
[-0.17, 0.07]

0.402 0.09
[-0.02, 0.21]

0.113

+ adult SEC 0.17
[0.04, 0.29]

0.010 -0.04
[-0.16, 0.07]

0.461 0.11
[0.00, 0.23]

0.056

+ child and
adult SEC

0.16
[0.03, 0.29]

0.017 -0.02
[-0.14, 0.10]

0.718 0.13
[0.02, 0.25]

0.025

Leg
length

Age, BMI and
smoking

0.16
[0.00, 0.33]

0.056 -0.13
[-0.30, 0.04]

0.127 0.06
[-0.09, 0.22]

0.422

+ child SEC 0.13
[-0.04, 0.30]

0.142 -0.10
[-0.28, 0.07]

0.248 0.13
[-0.03, 0.28]

0.116

+ adult SEC 0.18
[0.00, 0.35]

0.052 -0.09
[-0.26, 0.08]

0.279 0.13
[-0.02, 0.29]

0.093

+ child and
adult SEC

0.17
[-0.01, 0.35]

0.069 -0.07
[-0.25, 0.10]

0.424 0.15
[-0.01, 0.31]

0.069

Trunk
length

Age, BMI and
smoking

0.06
[-0.13, 0.26]

0.526 -0.06
[-0.28, 0.16]

0.607 0.00
[-0.20, 0.19]

0.993

+ child SEC 0.03
[-0.17, 0.23]

0.781 -0.01
[-0.23, 0.22]

0.951 0.08
[-0.12, 0.28]

0.429

+ adult SEC 0.23
[0.01, 0.44]

0.042 0.00
[-0.22, 0.22]

0.973 0.13
[-0.08, 0.33]

0.226

+ child and
adult SEC

0.21
[-0.01, 0.43]

0.065 0.04
[-0.18, 0.27]

0.714 0.17
[-0.04, 0.37]

0.111

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 7.4. Change [95% CI] in women’s systolic blood pressure (mmHg) associated

with unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.06
[-0.54, 0.65]

0.853 -0.05
[-0.57, 0.46]

0.839 -0.15
[-0.50, 0.20]

0.409

+ adult SEC -0.08
[-0.75, 0.59]

0.821 0.06
[-0.46, 0.57]

0.825 0.11
[-0.27, 0.50]

0.564

+
anthropometry

0.11
[-0.49, 0.71]

0.714 -0.04
[-0.55, 0.48]

0.891 -0.11
[-0.47, 0.24]

0.523

+ adult SEC,
anthropometry

-0.05
[-0.72, 0.62]

0.875 0.07
[-0.45, 0.58]

0.803 0.13
[-0.25, 0.51]

0.507

Maternal
education

Age, BMI and
smoking

- - 0.12
[-0.57, 0.82]

0.731 -0.54
[-1.12, 0.04]

0.069

+ adult SEC - - 0.48
[-0.24, .20]

0.192 -0.02
[-0.67, 0.64]

0.958

+
anthropometry

- - 0.16
[-0.53, 0.86]

0.644 -0.48
[-1.07, 0.10]

0.103

+ adult SEC,
anthropometry

- - 0.49
[-0.23, 1.21]

0.181 0.01
[-0.65, 0.67]

0.977

Paternal
education

Age, BMI and
smoking

- - 0.20
[-0.47, 0.86]

0.565 -0.64
[-1.17, -0.11]

0.017

+ adult SEC - - 0.50
[-0.19, 1.18]

0.158 -0.20
[-0.81, 0.42]

0.528

+
anthropometry

- - 0.21
[-0.45, 0.88]

0.529 -0.59
[-1.12, -0.06]

0.030

+ adult SEC,
anthropometry

- - 0.49
[-0.20, 1.18]

0.164 -0.17
[-0.78, 0.44]

0.586

Anthropometry

Height Age, BMI and
smoking

-0.16
[-0.28, -0.04]

0.007 -0.13
[-0.27, 0.01]

0.060 -0.11
[-0.21, 0.00]

0.044

+ child SEC -0.14
[-0.26, -0.02]

0.020 -0.16
[-0.30, -0.02]

0.024 -0.09
[-0.20, 0.02]

0.108

+ adult SEC -0.15
[-0.28, -0.02]

0.020 -0.10
[-0.24, 0.03]

0.138 -0.07
[-0.18, 0.04]

0.236

+ child and
adult SEC

-0.14
[-0.27, -0.01]

0.034 -0.14
[-0.28, 0.00]

0.058 -0.07
[-0.18, 0.05]

0.246

Leg
length

Age, BMI and
smoking

-0.18
[-0.34, -0.02]

0.029 -0.23
[-0.42, -0.04]

0.018 -0.16
[-0.30, -0.02]

0.024

+ child SEC -0.15
[-0.32, 0.01]

0.063 -0.26
[-0.46, -0.07]

0.008 -0.14
[-0.29, 0.00]

0.051

+ adult SEC -0.17
[-0.34, 0.01]

0.062 -0.20
[-0.39, -0.01]

0.039 -0.12
[-0.26, 0.03]

0.119

+ child and
adult SEC

-0.16
[-0.33, 0.02]

0.080 -0.24
[-0.43, -0.04]

0.019 -0.12
[-0.27, 0.03]

0.108

Trunk
length

Age, BMI and
smoking

-0.19
[-0.38, 0.01]

0.063 -0.04
[-0.29, 0.21]

0.733 -0.05
[-0.24, 0.13]

0.565

+ child SEC -0.17
[-0.36, 0.03]

0.102 -0.09
[-0.34, 0.17]

0.496 -0.03
[-0.22, 0.17]

0.797

+ adult SEC -0.18
[-0.39, 0.04]

0.108 0.00
[-0.25, 0.25]

0.984 0.00
[-0.20, 0.19]

0.983

+ child and
adult SEC

-0.15
[-0.37, 0.06]

0.165 -0.05
[-0.31, 0.20]

0.693 0.01
[-0.19, 0.21]

0.935

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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7.4.2 Diastolic blood pressure

7.4.2.1 Descriptive analysis

Amongst women DBP increased linearly with age (table 7.5). The same pattern was seen

amongst Russian, but not Czech and Polish, men.

In the crude analyses, women showed increasing DBP with worsening childhood SEC,

whilst amongst men there were no crude associations between childhood SEC and DBP

(table 7.5).

Table 7.5. Mean [SD] diastolic blood pressure (mmHg) by age and childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

DBP 90.7 [10.6] 90.3 [13.3] 88.0 [10.8] 87.1 [10.8] 89.9 [13.4] 84.6 [11.6]
Age

45-49 89.7 [10.8] 87.9 [12.8] 87.1 [12.2] 85.3 [11.1] 86.5 [12.9] 82.1 [11.1]
50-54 90.8 [11.0] 90.0 [13.3] 87.7 [11.8] 86.6 [10.9] 89.3 [13.4] 83.6 [11.3]
55-59 91.4 [10.0] 91.5 [13.4] 88.9 [11.9] 87.2 [10.5] 90.3 [13.1] 85.4 [12.2]
60-64 91.6 [10.6] 90.5 [13.0] 88.7 [11.6] 87.7 [10.4] 91.5 [13.9] 85.7 [11.4]
65-69 90.6 [10.4] 90.7 [13.5] 87.6 [11.5] 88.2 [10.7] 91.0 [13.3] 86.4 [11.5]
p for trend 0.796 0.002 0.165 <0.001 <0.001 <0.001

Assets in childhood
0 89.9 [10.5] 90.0 [13.1] 87.8 [12.3] 86.0 [10.4] 91.0 [13.1] 86.2 [12.1]
1 89.5 [10.4] 90.4 [13.6] 88.3 [10.9] 86.7 [10.2] 90.5 [13.1] 85.3 [11.1]
2 90.2 [10.5] 90.4 [13.2] 88.3 [12.0] 88.4 [11.0] 90.3 [13.6] 85.2 [11.7]
3 91.4 [10.5] 89.4 [12.9] 88.3 [11.4] 88.2 [10.3] 89.1 [13.3] 84.7 [11.6]
4 90.4 [10.5] 90.7 [13.1] 89.4 [11.9] 86.9 [10.7] 87.7 [14.2] 84.9 [11.2]
5 91.1 [10.6] 91.2 [13.1] 87.0 [12.0] 86.0 [10.4] 88.3 [13.2] 84.3 [11.8]
6 90.7 [10.5] 89.6 [13.1] 87.3 [12.0] 86.6 [11.0] 88.7 [13.9] 83.3 [11.7]
p for trend 0.518 0.700 0.050 0.002 <0.001 <0.001

Paternal education
< primary - 90.0 [13.7] 86.9 [10.9] - 90.8 [13.5] 86.1 [12.5]
Primary - 90.1 [13.1] 88.6 [11.9] - 89.9 [13.5] 85.1 [11.6]
Vocational - 90.8 [13.0] 87.9 [12.2] - 89.5 [13.3] 84.7 [11.8]
Secondary - 90.8 [13.3] 87.6 [11.8] - 89.6 [13.6] 84.1 [11.7]
University - 90.2 [13.6] 88.0 [11.5] - 88.5 [13.1] 82.4 [10.2]
p for trend - 0.301 0.650 - 0.005 <0.001

Maternal education

< primary - 90.3 [13.6] 86.7 [11.1] - 90.8 [13.4] 86.2 [12.4]
Primary - 90.4 [13.3] 88.7 [12.0] - 89.8 [13.4] 85.0 [11.7]
Vocational - 90.9 [13.0] 87.5 [12.0] - 89.8 [13.4] 84.4 [12.0]
Secondary - 90.0 [13.3] 87.7 [11.5] - 89.6 [13.6] 83.7 [10.9]
University - 90.4 [12.7] 86.4 [11.5] - 87.0 [12.7] 81.8 [9.2]
p for trend - 0.836 0.147 - 0.001 <0.001
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7.4.2.2 Diastolic blood pressure and adult SEC

Amongst Czech men and women, none of the measures of adult SEC were associated

with DBP (table 7.6). In Russian and Polish men and women, DBP decreased with

improving adult SEC. Amongst Russian men, there were relationships with education and

living space, and amongst Polish men, with education, material position and assets.

Russian women showed associations with living space, and Polish women, with assets.

The associations, amongst both men and women, were largely unchanged after further

adjustments for childhood SEC and anthropometry (data not shown).

Table 7.6. Change [95% CI] in diastolic blood pressure (mmHg) associated with unit

increase in adult SEC measures†

Czech Republic Russia PolandAdult SEC
measure Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

Men

Education -0.19
[-0.73, 0.34]

0.482 -0.56
[-0.99, -0.14]

0.010 -0.45
[-0.87, -0.03]

0.038

Material position -0.05
[-0.26, 0.15]

0.609 -0.11
[-0.24, 0.01]

0.077 -0.21
[-0.36, -0.07]

0.003

Living space 0.68
[-0.05, 1.40]

0.067 -1.15
[-2.18, -0.12]

0.028 -0.35
[-1.13, 0.43]

0.374

Assets -0.18
[-0.39, 0.03]

0.094 -0.19
[-0.40, 0.02]

0.079 -0.19
[-0.38, 0.00]

0.049

Women

Education -0.03
[-0.48, 0.42]

0.905 -0.29
[-0.74, 0.17]

0.216 -0.23
[-0.62, 0.17]

0.262

Material position 0.08
[-0.09, 0.25]

0.363 0.05
[-0.07, 0.18]

0.409 -0.01
[-0.13, 0.11]

0.845

Living space -0.14
[-0.70, 0.42]

0.620 -1.80
[-2.69, -0.92]

<0.001 -0.24
[-0.85, 0.36]

0.431

Assets -0.04
[-0.23, 0.16]

0.718 -0.18
[-0.40, 0.04]

0.112 -0.19
[-0.36, -0.02]

0.030

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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7.4.2.3 Diastolic blood pressure and childhood SEC

Men

Men’s childhood SEC were not associated with DBP, either before or after adjustment for

adult SEC and anthropometry (table 7.7).

As men’s anthropometric measures increased, their DBP also increased (table 7.7). In

each country DBP was associated with height, Czech and Polish men showed

associations with leg length and there was an association with trunk length amongst

Russian men. These associations were not affected by adjustments for SEC. A positive

association between trunk length and DBP amongst Polish men was statistically significant

after adjustment for adult SEC.

Women

There were few statistically significant associations between women’s DBP and childhood

SEC or anthropometry, although in several instances a positive association was suggested

(table 7.8). An inverse association between leg length and DBP amongst Russian women

remained marginally statistically significant after adjustments for life course SEC.
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Table 7.7. Change [95% CI] in men’s diastolic blood pressure (mmHg) associated

with unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.21
[-0.16, 0.58]

0.266 0.02
[-0.25, 0.30]

0.864 -0.03
[-0.26, 0.20]

0.808

+ adult SEC 0.26
[-0.14, 0.66]

0.204 0.04
[-0.24, 0.32]

0.802 0.06
[-0.19, 0.32]

0.636

+
anthropometry

0.17
[-0.20, 0.53]

0.376 -0.01
[-0.29, 0.27]

0.959 -0.07
[-0.31, 0.16]

0.542

+ adult SEC,
anthropometry

0.20
[-0.21, 0.60]

0.336 0.00
[-0.28, 0.29]

0.974 0.03
[-0.22, 0.29]

0.794

Maternal
education

Age, BMI and
smoking

- - -0.02
[-0.39, 0.35]

0.919 -0.04
[-0.44, 0.35]

0.828

+ adult SEC - - 0.15
[-0.24, -0.54]

0.446 0.16
[-0.29, 0.61]

0.487

+
anthropometry

- - -0.06
[-0.44, 0.31]

0.735 -0.11
[-0.51, 0.28]

0.580

+ adult SEC,
anthropometry

- - 0.11
[-0.27, 0.50]

0.565 0.12
[-0.33, 0.57]

0.596

Paternal
education

Age, BMI and
smoking

- - -0.03
[-0.38, 0.33]

0.875 0.14
[-0.22, 0.49]

0.453

+ adult SEC - - 0.12
[-0.25, 0.49]

0.534 0.34
[-0.07, 0.75]

0.108

+
anthropometry

- - -0.07
[-0.42, 0.29]

0.718 0.06
[-0.30, 0.42]

0.753

+ adult SEC,
anthropometry

- - 0.09
[-0.28, 0.47]

0.623 0.28
[-0.13, 0.69]

0.183

Anthropometry

Height Age, BMI and
smoking

0.12
[0.05, 0.19]

0.001 0.07
[0.00, 0.14]

0.040 0.08
[0.01, 0.15]

0.017

+ child SEC 0.10
[0.03, 0.18]

0.005 0.08
[0.01, 0.15]

0.027 0.10
[0.03, 0.16]

0.006

+ adult SEC 0.15
[0.07, 0.23]

<0.001 0.09
[0.02, 0.15]

0.016 0.11
[0.04, 0.18]

0.002

+ child and
adult SEC

0.14
[0.06, 0.22]

<0.001 0.09
[0.02, 0.16]

0.012 0.11
[0.04, 0.18]

0.002

Leg
length

Age, BMI and
smoking

0.19
[0.09, 0.29]

<0.001 0.07
[-0.03, 0.17]

0.153 0.10
[0.01, 0.19]

0.029

+ child SEC 0.17
[0.07, 0.27]

0.001 0.08
[-0.02, 0.18]

0.134 0.11
[0.02, 0.20]

0.021

+ adult SEC 0.21
[0.10, 0.32]

<0.001 0.09
[-0.01, 0.19]

0.087 0.12
[0.03, 0.22]

0.010

+ child and
adult SEC

0.20
[0.09, 0.31]

<0.001 0.09
[-0.01, 0.19]

0.083 0.12
[0.02, 0.21]

0.017

Trunk
length

Age, BMI and
smoking

0.07
[-0.05, 0.19]

0.231 0.13
[0.00, 0.26]

0.046 0.09
[-0.3, 0.20]

0.142

+ child SEC 0.05
[-0.07, 0.17]

0.430 0.15
[0.01, 0.28]

0.030 0.12
[0.00, 0.24]

0.059

+ adult SEC 0.13
[-0.01, 0.26]

0.065 0.15
[0.02, 0.28]

0.023 0.13
[0.01, 0.25]

0.036

+ child and
adult SEC

0.12
[-0.02, 0.25]

0.092 0.16
[0.03, 0.30]

0.016 0.15
[0.03, 0.27]

0.018

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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 Table 7.8. Change [95% CI] in women’s diastolic blood pressure (mmHg) associated

with unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.33
[-0.02, 0.68]

0.061 0.06
[-0.22, 0.35]

0.655 0.11
[-0.10, 0.32]

0.323

+ adult SEC 0.32
[-0.07, 0.72]

0.110 0.11
[-0.18, 0.39]

0.466 0.15
[-0.08, 0.38]

0.207

+
anthropometry

0.33
[-0.01, 0.68]

0.060 0.05
[-0.23, 0.34]

0.721 0.11
[-0.10, 0.33]

0.289

+ adult SEC,
anthropometry

0.33
[-0.08, 0.72]

0.108 0.09
[-0.19, 0.38]

0.525 0.16
[-0.08, 0.39]

0.188

Maternal
education

Age, BMI and
smoking

- - 0.32
[-0.06, 0.70]

0.103 0.16
[-0.19, 0.51]

0.367

+ adult SEC - - 0.44
[0.04, 0.84]

0.029 0.32
[-0.07, 0.72]

0.107

+
anthropometry

- - 0.30
[-0.08, 0.69]

0.121 0.17
[-0.18, 0.52]

0.344

+ adult SEC,
anthropometry

- - 0.42
[0.02, 0.82]

0.038 0.33
[-0.06, 0.73]

0.100

Paternal
education

Age, BMI and
smoking

- - 0.23
[-0.14, 0.60]

0.231 0.09
[-0.23, 0.40]

0.593

+ adult SEC - - 0.31
[-0.07, 0.69]

0.112 0.19
[-0.18, 0.56]

0.322

+
anthropometry

- - 0.21
[-0.16, 0.58]

0.277 0.09
[-0.23, 0.41]

0.572

+ adult SEC,
anthropometry

- - 0.29
[-0.10, 0.67]

0.144 0.19
[-0.18, 0.56]

0.321

Anthropometry

Height Age, BMI and
smoking

-0.01
[-0.08, 0.06]

0.737 0.01
[-0.07, 0.08]

0.829 -0.02
[-0.08, 0.04]

0.540

+ child SEC 0.00
[-0.07, 0.07]

0.907 0.00
[-0.08, 0.08]

0.986 -0.02
[-0.09, 0.04]

0.452

+ adult SEC -0.02
[-0.09, 0.06]

0.655 0.02
[-0.06, 0.10]

0.616 0.00
[-0.06, 0.07]

0.941

+ child and
adult SEC

-0.01
[-0.09, 0.06]

0.712 0.01
[-0.07, 0.09]

0.770 -0.01
[-0.07, 0.06]

0.833

Leg
length

Age, BMI and
smoking

-0.03
[-0.13, 0.06]

0.490 -0.07
[-0.18, 0.03]

0.178 -0.07
[-0.15, 0.01]

0.106

+ child SEC -0.02
[-0.12, 0.07]

0.639 -0.08
[-0.19, 0.03]

0.154 -0.08
[-0.16, 0.01]

0.090

+ adult SEC -0.02
[-0.12, 0.09]

0.738 -0.06
[-0.17, 0.04]

0.254 -0.04
[-0.13, 0.05]

0.352

+ child and
adult SEC

-0.02
[-0.12, 0.09]

0.776 -0.07
[-0.18, 0.04]

0.237 -0.06
[-0.15, 0.03]

0.221

Trunk
length

Age, BMI and
smoking

0.02
[-0.10, 0.13]

0.784 0.15
[0.01, 0.29]

0.031 0.06
[-0.05, 0.17]

0.290

+ child SEC 0.02
[-0.09, 0.14]

0.708 0.13
[-0.01, 0.27]

0.067 0.05
[-0.06, 0.17]

0.360

+ adult SEC -0.02
[-0.15, 0.10]

0.735 0.17
[0.03, 0.31]

0.016 0.08
[-0.04, 0.20]

0.170

+ child and
adult SEC

-0.02
[-0.15, 0.11]

0.788 0.15
[0.01, 0.29]

0.038 0.08
[-0.04, 0.20]

0.209

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length



Blood Pressure 115

7.4.3 Hypertension

7.4.3.1 Descriptive analysis

The prevalence of hypertension was at least 50% in each gender and country group,

although this was slightly lower when the alternate definition (160/95mmHg or treatment)

was used (table 7.9). In the Czech Republic and Poland there was a higher prevalence of

hypertension amongst men than in women, but the reverse was true in Russia.

There were linear trends towards increasing hypertension prevalence with age: amongst

Polish and Czech women hypertension was more than twice as common amongst the

oldest age group as amongst the youngest (table 7.9).

In these crude analyses, hypertension prevalence tended to decrease as childhood SEC

improved, and the linear trend was statistically significant in most cases (table 7.9). There

were exceptions amongst Russian men, who did not show a statistically significant

association of hypertension prevalence with assets in childhood or paternal education.

The trends in hypertension prevalence with age and childhood SEC were similar when the

alternate definition was used (table A3.5).
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Table 7.9. Prevalence (%) of hypertension (140/90mmHg) by age and measures of

childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

N 3265 4133 4499 3859 4930 4746
Hypertension

140/90mmHg 73.1 63.8 66.3 59.1 67.4 55.6
160/95mmHg 60.0 47.4 53.3 50.9 56.7 48.9

Age

45-49 55.8 50.2 52.6 39.6 46.9 34.4
50-54 64.2 56.5 55.9 48.3 45.8 45.8
55-59 75.2 66.4 69.8 60.5 57.7 57.7
60-64 77.3 67.0 73.2 65.3 65.8 65.8
65-69 83.1 72.0 76.3 76.8 76.0 79.0
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Assets in childhood
0 88.6 66.5 70.8 77.3 77.6 65.7
1 82.4 64.6 72.2 67.4 71.5 66.8
2 78.3 63.2 69.0 71.0 68.7 62.0
3 80.9 61.5 68.0 66.2 61.7 53.8
4 72.3 61.5 69.1 60.5 56.1 54.9
5 71.2 67.7 60.2 50.6 58.8 53.4
6 65.0 59.3 58.8 51.5 57.0 44.7
p for trend <0.001 0.076 <0.001 <0.001 <0.001 <0.001

Paternal education
< primary - 66.4 67.1 - 73.6 64.1
Primary - 62.5 69.1 - 67.6 59.4
Vocational - 65.7 65.0 - 64.2 54.1
Secondary - 61.7 62.9 - 63.5 50.3
University - 62.7 62.5 - 63.6 45.7
p for trend - 0.189 0.001 - <0.001 <0.001

Maternal education
< primary - 68.6 66.9 - 74.6 64.1
Primary - 62.4 69.3 - 67.2 58.4
Vocational - 64.3 62.6 - 63.8 53.3
Secondary - 59.8 61.9 - 62.9 49.1
University - 62.6 61.4 - 55.3 41.1
p for trend - 0.001 <0.001 - <0.001 <0.001
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7.4.3.2 Hypertension and adult SEC

The odds of men being hypertensive decreased with improving adult SEC: with education

and material position in men in Poland, with education, material position and assets in

Russian men and with assets in Czech men (table 7.10). After adjustments for childhood

SEC and anthropometric measures, the associations observed were unchanged (data not

shown).

Higher SEC amongst women was also linked to lower odds of hypertension, although only

a few of these relationships were statistically significant (table 7.10). Polish women

showed statistically significant associations with education, material position and assets,

which were unchanged after further adjustments, whereas there were no significant

associations amongst women in Russia or the Czech Republic.

With the use of the higher cut off points for defining hypertension (160/95mmHg or

treatment), the odds ratios were similar (table A3.6). Exclusion from the analyses of

participants on antihypertensive treatment also had little impact on the effect estimates

(tables A3.7 and A3.8).
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Table 7.10. OR [95% CI] of hypertension (140/90mmHg) for a one unit increase in

adult SEC†

Czech Republic Russia PolandAdult SEC
measure OR [95% CI] p-

value
OR [95% CI] p-

value
OR [95% CI] p-value

Men

Education 0.91
[0.82, 1.00]

0.061 0.89
[0.83, 0.95]

0.001 0.89
[0.83, 0.95]

0.001

Material position 0.97
[0.94, 1.01]

0.205 0.97
[0.95, 0.99]

0.001 0.96
[0.94, 0.99]

0.003

Living space 1.11
[0.97, 1.28]

0.131 0.97
[0.82, 1.14]

0.705 1.07
[0.95, 1.21]

0.243

Assets 0.94
[0.90, 0.98]

0.002 0.95
[0.92, 0.98]

0.001 0.99
[0.96, 1.02]

0.353

Women

Education 0.93
[0.86, 1.01]

0.075 0.96
[0.90, 1.03]

0.305 0.89
[0.83, 0.95]

<0.001

Material position 1.01
[0.98, 1.04]

0.551 0.99
[0.97, 1.01]

0.398 0.97
[0.95, 0.99]

0.015

Living space 0.96
[0.88, 1.06]

0.433 0.89
[0.78, 1.02]

0.096 0.95
[0.86, 1.06]

0.354

Assets 0.97
[0.94, 1.01]

0.112 0.97
[0.94, 1.01]

0.125 0.96
[0.93, 0.99]

0.005

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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7.4.3.3 Hypertension and childhood SEC

Men

Amongst men, childhood SEC and anthropometry did not show statistically significant

relationships with hypertension, except a positive association with assets in childhood

amongst Russian men (table 7.11).

Using the alternate criteria for hypertension did not substantially change these results

(table A3.9). Similarly, when subjects on antihypertensive treatment were excluded from

the analyses, there were no statistically significant associations between either measure of

hypertension and childhood SEC , but there was the suggestion of a positive relationship

between hypertension and several anthropometric measures in Czech and Polish men

(tables A3.10 and A3.11).

Women

In women, no associations between measures of childhood SEC and hypertension were

found, and hypertension was also not consistently linked with anthropometry (table 7.12).

Amongst Polish women, in the basic model, there were weak inverse associations

between height and leg length and hypertension, but following adjustments for adult SEC

these were no longer statistically significant.

In general, there was little change to the odds ratios when the alternate definition of

hypertension was used in the analysis (table A3.12) or when those on antihypertensive

treatment were excluded (tables A3.13 and A3.14).
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Table 7.11. OR [95% CI] for men’s hypertension (140/90mmHg) for a one unit

increase in direct or indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.97
[0.91, 1.04]

0.451 1.06
[1.01, 1.11]

0.010 0.98
[0.95, 1.02]

0.389

+ adult SEC 1.02
[0.95, 1.10]

0.582 1.07
[1.02, 1.11]

0.005 1.00
[0.96, 1.05]

0.825

+
anthropometry

0.97
[0.90, 1.04]

0.394 1.06
[1.01, 1.11]

0.009 0.98
[0.94, 1.02]

0.342

+ adult SEC,
anthropometry

1.02
[0.94, 1.10]

0.676 1.07
[1.02, 1.11]

0.005 1.00
[0.96, 1.05]

0.915

Maternal
education

Age, BMI and
smoking

- - 0.99
[0.93, 1.05]

0.755 0.98
[0.92, 1.05]

0.624

+ adult SEC - - 1.04
[0.97, 1.10]

0.261 1.02
[0.94, 1.09]

0.677

+
anthropometry

- - 0.99[
0.93, 1.05]

0.762 0.98
[0.92, 1.05]

0.578

+ adult SEC,
anthropometry

- - 1.03
[0.97, 1.10]

0.277 1.01
[0.94, 1.09]

0.742

Paternal
education

Age, BMI and
smoking

- - 1.00
[0.95, 1.06]

0.892 0.99
[0.93, 1.04]

0.615

+ adult SEC - - 1.05
[0.99, 1.11]

0.143 1.02
[0.96, 1.10]

0.478

+
anthropometry

- - 1.00
[0.95, 1.06]

0.908 0.98
[0.93, 1.04]

0.542

+ adult SEC,
anthropometry

- - 1.04
[0.98, 1.11]

0.155 1.02
[0.95, 1.09]

0.570

Anthropometry

Height Age, BMI and
smoking

1.01
[1.00, 1.02]

0.107 1.00
[0.99, 1.01]

0.834 1.00
[0.99, 1.01]

0.708

+ child SEC 1.01
[0.99, 1.02]

0.221 1.00
[0.99, 1.01]

0.877 1.00
[0.99, 1.02]

0.461

+ adult SEC 1.02
[1.00, 1.03]

0.037 1.00
[0.99, 1.01]

0.700 1.01
[1.00, 1.02]

0.254

+ child and
adult SEC

1.01
[1.00, 1.03]

0.061 1.00
[0.99, 1.01]

0.709 1.01
[1.00, 1.02]

0.236

Leg
length

Age, BMI and
smoking

1.01
[0.99, 1.03]

0.186 0.99
[0.98, 1.01]

0.479 1.01
[0.99, 1.02]

0.211

+ child SEC 1.01
[0.99, 1.03]

0.307 0.99
[0.98, 1.01]

0.466 1.01
[1.00, 1.03]

0.098

+ adult SEC 1.02
[1.00, 1.04]

0.128 1.00
[0.98, 1.01]

0.769 1.01
[1.00, 1.03]

0.071

+ child and
adult SEC

1.01
[0.99, 1.04]

0.176 1.00
[0.98, 1.01]

0.723 1.01
[1.00, 1.03]

0.072

Trunk
length

Age, BMI and
smoking

1.01
[0.99, 1.04]

0.242 1.01
[0.99, 1.03]

0.596 0.99
[0.97, 1.01]

0.352

+ child SEC 1.01
[0.99, 1.03]

0.388 1.01
[0.99, 1.03]

0.509 0.99
[0.97, 1.01]

0.425

+ adult SEC 1.02
[1.00, 1.05]

0.086 1.01
[0.99, 1.03]

0.270 1.00
[0.98, 1.02]

0.772

+ child and
adult SEC

1.02
[0.99, 1.05]

0.121 1.01
[0.99, 1.03]

0.247 1.00
[0.98, 1.02]

0.835

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 7.12. OR [95% CI] for women’s hypertension (140/90mmHg) for a one unit
increase in direct or indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.01
[0.95, 1.07]

0.850 1.01
[0.97, 1.06]

0.589 1.00
[0.96, 1.04]

0.923

+ adult SEC 1.01
[0.94, 1.08]

0.782 1.02
[0.98, 1.06]

0.396 1.02
[0.98, 1.06]

0.299

+
anthropometry

1.01
[0.95, 1.07]

0.755 1.01
[0.97, 1.06]

0.637 1.00
[0.97, 1.04]

0.849

+ adult SEC,
anthropometry

1.01
[0.94, 1.08]

0.764 1.02
[0.97, 1.06]

0.438 1.02
[0.98, 1.07]

0.253

Maternal
education

Age, BMI and
smoking

- - 0.99
[0.94, 1.05]

0.806 0.96
[0.90, 1.02]

0.162

+ adult SEC - - 1.00
[0.95, 1.07]

0.878 1.02
[0.95, 1.09]

0.665

+
anthropometry

- - 0.99
[0.94, 1.05]

0.772 0.96
[0.91, 1.03]

0.257

+ adult SEC,
anthropometry

- - 1.00
[0.94, 1.07]

0.919 1.02
[0.95, 1.09]

0.610

Paternal
education

Age, BMI and
smoking

- - 1.01
[0.95, 1.07]

0.775 0.96
[0.91, 1.02]

0.185

+ adult SEC - - 1.02
[0.96, 1.08]

0.504 1.01
[0.95, 1.08]

0.706

+
anthropometry

- - 1.01
[0.95, 1.06]

0.813 0.97
[0.92, 1.03]

0.308

+ adult SEC,
anthropometry

- - 1.02
[0.96, 1.08]

0.546 1.02
[0.95, 1.08]

0.638

Anthropometry

Height Age, BMI and
smoking

0.99
[0.98, 1.00]

0.067 1.00
[0.99, 1.01]

0.964 0.99
[0.97, 1.00]

0.009

+ child SEC 0.99
[0.98, 1.00]

0.103 1.00
[0.99, 1.01]

0.798 0.99
[0.97, 1.00]

0.012

+ adult SEC 0.99
[0.97, 1.00]

0.089 1.00
[0.99, 1.01]

0.898 0.99
[0.98, 1.00]

0.110

+ child and
adult SEC

0.99
[0.98, 1.00]

0.114 1.00
[0.99, 1.01]

0.920 0.99
[0.98, 1.00]

0.086

Leg
length

Age, BMI and
smoking

0.99
[0.97, 1.01]

0.219 0.99
[0.98, 1.01]

0.318 0.98
[0.97, 1.00]

0.031

+ child SEC 0.99
[0.97, 1.01]

0.359 0.99
[0.97, 1.01]

0.266 0.98
[0.97, 1.00]

0.030

+ adult SEC 0.99
[0.97, 1.01]

0.427 0.99
[0.98, 1.01]

0.355 0.99
[0.97, 1.00]

0.182

+ child and
adult SEC

0.99
[0.98, 1.01]

0.602 0.99
[0.97, 1.01]

0.301 0.99
[0.97, 1.00]

0.107

Trunk
length

Age, BMI and
smoking

0.98
[0.96, 1.00]

0.114 1.01
[0.99, 1.03]

0.219 0.98
[0.96, 1.00]

0.075

+ child SEC 0.98
[0.96, 1.00]

0.106 1.01
[0.99, 1.03]

0.321 0.98
[0.96, 1.00]

0.118

+ adult SEC 0.98
[0.96, 1.00]

0.057 1.02
[0.99, 1.04]

0.148 0.99
[0.97, 1.01]

0.295

+ child and
adult SEC

0.98
[0.95, 1.00]

0.042 1.01
[0.99, 1.04]

0.242 0.99
[0.97, 1.01]

0.373

† One additional asset or one higher level of parental education, 1cm change in height, leg length
or trunk length
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7.5 Discussion

7.5.1 Summary of results

SBP, DBP and prevalence of hypertension were linked to adult SEC, such that elevated

blood pressure was less common amongst those who were more advantaged. These

relationships with adult SEC were stronger and more consistent than those with childhood

SEC or anthropometry. For instance, a person with university education was estimated to

have SBP of 3-9mmHg lower than a person with less than primary education, and to have

0.6-0.8 times the odds of being hypertensive.

None of SBP, DBP or hypertension were consistently linked to the recalled measures of

childhood SEC either when only the effects of age, current BMI and smoking, or when

other indicators of life course SEC were also taken into account.

There were increases in men’s DBP with height and it’s components. These associations

were not strong, however, and a 10cm increase in height was linked to only around a

1mmHg increase in DBP.

The results of most analyses were not changed substantially when those on

antihypertensive medication were excluded, even though those who were treated differed

from those who were not in terms of their current SEC.

7.5.2 Limitations

Only those limitations of the study which are specific to this chapter are discussed below.

The limitations which are more general are discussed in detail in chapter 12.

There were additional variables, which were of potential importance to the relationships

between blood pressure and SEC, which were not collected. For example, there is a large

literature on the relationship between birth weight and blood pressure75;270;271 but birth

weight was not collected in the HAPIEE study, so adjustments could not be made.

Contemporary birth weight data were not available, and the anticipated inaccuracies in

recalled birth weight272 would be too great for the data to be useful.
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Two reviews have shown that there is overwhelming evidence for an inverse association

between birth weight and SBP in adulthood,273;274 and this has been supported by a further

meta-analysis of published and unpublished data.275 There is also a particular effect of low

birth weight on SBP amongst people who grow to be tall adults,276 or who experience fast

postnatal catch up growth,273 suggesting that not reaching full growth potential in utero is

the real predictor of future high blood pressure, rather than low birth weight per se.

Various potential mechanisms via which the birth weight-SBP association may operate

have been offered, including nutritional insult during fetal development and genetic,

epigenetic or endocrine pathways,277;278 but there has been insufficient investigation of

these hypotheses for a conclusion to be reached.

As birth weight is positively associated with parental SEC,279;280 it may be an unadjusted

confounder in the association between childhood SEC and adult blood pressure. However,

previous work suggests that this may not be the case. The inverse relationship between

birth weight and SBP at age 50 in a cohort of Swedish men was only slightly reduced by

adjustment for childhood SEC,281 and in the 1946 British Birth Cohort the inverse

associations between birth weight and SBP and childhood SEC and SBP were

independent of each other.262 Because of the lack of birth weight data for the HAPIEE

study participants, however, these relationships could not be investigated here.

Those who reported that they had taken anti-hypertensive medication in the two weeks

prior to the questionnaire were excluded from the analyses here, because of the complex

relationship between blood pressure and treatment, which made appropriate adjustments

to remove the effects of treatment difficult. In the Czech Republic and Poland the

questionnaire and the physical examination were completed on different days, and it is

possible that participants’ status with regard to anti-hypertensive treatment changed in the

intervening period. The mean time lapse between the questionnaire and the physical

examination was 5.7 days, and 4366 participants (5.3%) had a gap of greater than 14

days. The likelihood of treatment status changing in this period, however, is small, and it is

unlikely that this will have introduced a substantial error to the findings relating to blood

pressure.

The prevalence of hypertension is very high in these three populations (overall 64%), and

with such a common outcome the detection of exposures is more difficult. As with the
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other outcomes examined in this thesis, the importance of statistical significance should

not, therefore, be over-estimated.

7.5.3 Discussion of results

The main finding, namely that childhood SEC are not good predictors of blood pressure in

middle age in these three CEE populations, is in contradiction to the literature on the

subject, the majority of which found strong relationships between a less advantaged

childhood and higher blood pressure in adulthood.260-263

The first potential explanation for this disparity between the findings here and those of

previous studies relates to study design. Previous studies which found relationships

between childhood SEC and blood pressure were longitudinal, whereas the studies which

did not find an association were, like the HAPIEE study, cross-sectional.264;266 It is possible

therefore, that limitations inherent to cross-sectional studies, such as errors in the recall of

exposure measures, which would attenuate effect estimates, prevented a true difference

from being detected.

Alternatively, it is also possible that the results reflect a true lack of association between

SEC in childhood and blood pressure in these three CEE populations. In the socialist

states of CEE, some efforts were made to reduce the breadth of the socioeconomic

distribution, and these were, more so in Czechoslovakia and less so in Poland and the

USSR, at least partially successful. The difference between the socioeconomic experience

of the best and worst off was smaller than that in most western countries.40 Previous

studies which have found an inverse association between early life SEC and blood

pressure were based on data from western countries,260-263 and the small differences

which they detected, of around 3mmHg increase in SBP in the lowest occupational social

class compared to the highest, may only have been shown because the socioeconomic

spectrum of these populations was sufficiently broad.

An alternative explanation relates to the epidemiologic transition,58 and the three countries’

positions within it. In the post-WWII period, when the HAPIEE study participants were

children, Russia, Poland and the Czech Republic may have been making the transition

from stage three of the epidemic, when the socioeconomic gradient in blood pressure is

positive, so the burden of high blood pressure is disproportionately experienced by more
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advantaged people, to stage four. However, it is unclear through which mechanism this

would impact upon blood pressure regulation.

The positive associations between men’s DBP and height and its components are

consistent with the limited literature on the topic,264;276;282 however other relationships which

would have been predicted between blood pressure and anthropometry, with DBP

amongst women and with SBP in both genders, were not consistently observed.

Additionally, the effect estimates suggest only a weak association.

Considering these results in conjunction with others in this chapter, it is unlikely that the

observed associations between blood pressure and anthropometry are illustrative of an

effect of childhood SEC on blood pressure. The link between men’s height and DBP may

be due to an effect of the uterine environment, birth weight and subsequent catch-up

growth on both height and blood pressure,276 although, again, owing to the lack of data,

this cannot be tested here.

7.5.4 Conclusions

Findings from this chapter suggest that early life SEC has not had an independent impact

upon blood pressure, or hypertension, in these middle and older aged people living in the

Czech Republic, Russia or Poland. Adult SEC may have some effect, such that individuals

living with worse SEC may have increased blood pressure and risk of hypertension, but

differences across the socioeconomic spectrum are not substantial.
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Chapter 8. Lipids

Continuing on from the previous chapter, which did not find a substantial effect of

childhood SEC on either blood pressure or hypertension in middle and older age, this

chapter uses similar methods to investigate whether there is an impact of early life SEC on

measures of both total and HDL cholesterol.

8.1 Literature review

There are well established relationships between cholesterol, and its fractions, and CVD,

and cholesterol is therefore included in all the major CVD risk scores, including the ESC’s

SCORE109 and the Framingham Risk Score,283 and is a component of the metabolic

syndrome.105;284 Higher high density lipoprotein (HDL) cholesterol levels are cardio-

protective,285-287 whilst the opposite is true for low density lipoprotein (LDL)288 and non-

HDL288 cholesterol. An increase of total cholesterol is also a risk factor for CVD, and there

is no evidence for a threshold level.289;290

8.1.1 Lipids and adult socioeconomic circumstances

Published reports of relationships between plasma lipid levels and SEC in adulthood are

inconsistent. Several studies have shown that total plasma cholesterol decreases with

improving SEC, for men239;244;248;291-293 and women.244;248;251;291;294-296 However, there are

also a substantial number of papers which have shown no relationship for men250;253;259;297-

300 and women,292;297-299 and which have shown positive associations amongst

men294;296;301-303 and women.266;302 Overall, the evidence is inconsistent and does not seem

to indicate a universal association between cholesterol and adult SEC.

8.1.2 Lipids and childhood socioeconomic circumstances

Several studies have investigated the potential link between SEC in early life and various

measures of lipids in later life. The inverse association between CVD risk and childhood

SEC which is observed in western populations,41-43 along with the influence of cholesterol
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on CVD,285-288;290 would lead us to predict that, at least in these populations, with improved

childhood SEC there would be a more advantageous lipid balance in adulthood. Although

all of the studies reviewed here were based on western European populations, this

prediction has not consistently been confirmed. Firstly, three studies, the results of which

confirmed the hypothesis, will be outlined.

In the 1958 British birth cohort there was a positive link between childhood SEC (paternal

occupational social class at birth) and HDL cholesterol at age 45, but not with total

cholesterol.263 The analyses were based on 9377 men and women whose cholesterol data

were available, using contemporary measures of childhood SEC and adjusting for sex and

adult social class.

The associations between parental occupational social class and total, HDL and LDL

cholesterol were investigated amongst 1922 Finnish men and women, aged between 24

and 39 years.261 In analyses adjusting for age and adult SEC, higher childhood SEC was

associated with higher HDL cholesterol and with a reduced likelihood of men having low

HDL cholesterol, but there were no statistically significant associations with either LDL or

total cholesterol.

In the mid 1970s, in a Norwegian study of over 6000 men and women aged 35-49 years,

participants’ total cholesterol concentrations were shown to be positively correlated with

the rates of infant mortality in the years and municipalities that participants were born.52

Infant mortality rates were used as a proxy of childhood SEC, so the results suggest an

inverse association between early life circumstances and total cholesterol, however, the

conclusions which can be drawn from this study are limited, due to the ecological nature of

the exposure variables.

There are several other studies which have found contradictory results. For example, HDL

cholesterol was not associated with social class at birth amongst men or women in

Newcastle.304 Childhood SEC, which was measured by paternal occupational social class

at birth, was collected contemporaneously, and no adjustments were made for current

SEC. This apparent lack of association could be due to the small sample size of the study,

leaving it underpowered to detect differences in cholesterol between social groups.
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There were also several studies which showed associations in the opposite direction to

that which would be expected, that is, where improved SEC in childhood was associated

with a less favourable lipid balance later in life.

In the British Women’s Heart and Health Study, which is a cohort of nearly 4300 women

aged 60-79 years, the potential links between childhood SEC (measured by father’s RGSC

in the longest-held job) and women’s LDL and HDL cholesterol were investigated.305 After

adjustments for age and present occupational social class, there was a slight decrease in

HDL cholesterol with each increase (improvement) in childhood SEC, but no association

with LDL cholesterol.

Amongst the 5645 male participants of the West of Scotland cohort who were aged 30-64

at examination, cholesterol increased as childhood SEC improved, a link which was

independent of current SEC.95 The measure of childhood SEC was retrospectively

collected.

The relationships between father’s occupational social class and total and HDL cholesterol

were also investigated amongst 6980 British civil servants in the Whitehall II study.96 After

adjustment for age and current SEC, neither of the lipid measures were associated with

childhood SEC amongst men. Amongst women, there were statistically significant

differences between the highest and lowest social groups, such that HDL cholesterol

decreased with improved childhood SEC and total serum cholesterol increased.

Finally, a large Norwegian study, which included nearly 15,000 men and women who were

aged between 20 and 54 years at baseline showed a positive linear association between

total cholesterol and childhood SEC amongst women but not men.306 The childhood SEC

measure was retrospective and subjective.

8.1.3 Lipids and anthropometry

A number of studies have been published on the relationship between blood lipids and

height and its components. These have generally observed that, with taller height, there is

a healthier lipid balance, including lower total cholesterol,307-311 lower LDL cholesterol308
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and reduced chance of high cholesterol.312 Two studies, however, also noted reduced HDL

cholesterol with taller height,308;310 implying a health disadvantage of greater height.

Each of the studies discussed above took place in western countries. However, the

observed associations may be universal: a study from Hong Kong not only found the same

associations between height and total, HDL and LDL cholesterol, but showed that they

were also observed with both trunk and leg length.267

Most of these publications did not discuss possible mechanisms for the observed

relationship between anthropometry and blood lipid profile. Those which did267;307;310

invoked, either directly or indirectly, the Barker hypothesis,79 which suggests that both

increased cardiovascular risk and shorter height in adulthood are effects of poor nutrition

and growth in utero. Both ‘exposure’ (height) and ‘outcome’ (lipid profile) are therefore

hypothesised to be consequences of a non-optimal early life environment, possibly due to

disadvantaged maternal SEC.

8.1.4 Lipids and birth weight

In response to Forsdahl’s study of the correlation between infant mortality rates and

cholesterol levels in later life,52 numerous studies went on to investigate the possible

relationship between birth weight and cholesterol levels. The 39 such papers which were

published in English before 2003 were reviewed by Lauren and colleagues,313 and showed

no consistent relationships between birth weight and total, HDL or LDL cholesterol.

Reports published since the review have also had inconsistent results,311;314;315 suggesting

that birth weight is not a confounder of the relationship between childhood SEC and

cholesterol.

8.2 Objectives

The objective of this chapter is to investigate the effects of childhood SEC on total and

HDL cholesterol in the three populations in the HAPPIEE cohort, and to establish whether

the effects of childhood SEC, if any, are independent of later influences.
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8.3 Methods

8.3.1 Variables

In the main analyses the continuous measures of total and HDL cholesterol (both

measured in mMol/l) were used. Binary measures for each cholesterol measure were also

investigated, and the results were discussed in brief and presented in full in the appendix

(appendix 4). The cut-offs were >5.0 mMol/l for total cholesterol (from the ESC

guidelines)109 and <1.0 mMol/l for HDL cholesterol (from the ATPIII guidelines).105

8.3.2 Analysis

Firstly, mean lipid concentrations and proportions of participants with unfavourable lipid

levels were calculated, for age and childhood SEC groups, by country and gender.

Secondly, linear regression was used to investigate age-adjusted associations between

blood lipid concentrations and each measure of adult SEC. Similar analyses were then

conducted for each recalled and proxy (anthropometric) measure of childhood SEC.

Thirdly, multivariate analyses were performed, in which the relationships between

cholesterol concentrations and the recalled and proxy childhood SEC measures were

investigated and adjustments were made for adult and childhood SEC measures and

anthropometric measures. Additional analyses, not reported in full in the main text, were

conducted for binary outcomes using logistic regression.

The relationship between HDL cholesterol and age was linear, so these analyses adjusted

for age as a continuous variable. Total cholesterol was not always linearly associated with

age, so in these analyses age was adjusted for as a categorical variable in five year age

groups. All analyses were performed separately by gender and country, due to interactions

(see section 4.4).

Similar analyses were performed with high total cholesterol and low HDL cholesterol.

These results are discussed briefly, and tables are provided in appendix 4.
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8.4 Results

8.4.1 Total cholesterol

8.4.1.1 Descriptive statistics

Mean total cholesterol was higher amongst women than men in each of the three countries

(p<0.001) (table 8.1). Amongst both genders Russians had the highest mean total

cholesterol and Czechs had the lowest, with statistically significant inter-country variation

(p<0.001).

The mean total cholesterol did not vary widely between age groups, and the intra-group

variation was much wider than the inter-group variation (table 8.1). However, it increased

with age in each gender and country group other than Czech and Polish men, where the

relationship was reversed.

The differences in mean total cholesterol by measures of childhood SEC were small, and

the patterns were inconsistent between genders and countries (table 8.1). Russian men’s

cholesterol decreased with increasing numbers of assets in childhood, whilst Czech men’s

did not show any relationship and Polish men’s increased. Both Czech and Russian

women’s mean total cholesterol decreased with increasing numbers of assets, whilst

Polish women’s did not change. No gender or country group showed a relationship

between paternal education and mean total cholesterol, and mean total cholesterol

decreased with increasing maternal education only amongst Russian women.

When the binary variable for total cholesterol was investigated, high cholesterol was more

common amongst women, and high cholesterol was most common amongst Russians and

least amongst Czechs (table A4.1).

The proportion of women, and Russian men, with high total cholesterol increased with age,

whilst Polish men showed the opposite and there was not an association amongst Czech

men (table A4.1). The proportions of Czech and Russian women and Russian men with

high total cholesterol decreased with increasing assets, but there were no associations

with parental education.
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Table 8.1. Mean [SD] total cholesterol (mMol/l) by age and childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Total
cholesterol

5.6 [1.0] 6.0 [1.2] 5.7 [1.1] 5.8 [1.0] 6.5 [1.3] 5.9 [1.1]

% high total
cholesterol

72.2 80.4 75.8 79.4 90.0 82.4

Age

45-49 5.7 [1.1] 5.9 [1.1] 5.7 [1.2] 5.5 [1.0] 6.1 [1.3] 5.6 [1.0]
50-54 5.6 [1.0] 6.0 [1.2] 5.9 [1.1] 5.7 [1.1] 6.3 [1.2] 5.9 [1.0]
55-59 5.6 [1.0] 5.9 [1.2] 5.8 [1.1] 5.9 [1.1] 6.7 [1.3] 6.1 [1.1]
60-64 5.6 [1.1] 6.2 [1.3] 5.7 [1.1] 6.0 [1.0] 6.8 [1.3] 6.1 [1.1]
65-69 5.6 [1.0] 6.0 [1.2] 5.6 [1.1] 6.0 [1.0] 6.7 [1.3] 6.0 [1.1]
p for trend 0.019 0.038 <0.001 <0.001 <0.001 <0.001

Assets in childhood

0 5.7 [1.3] 6.1 [1.2] 5.7 [1.1] 6.4 [0.8] 6.7 [1.3] 6.0 [1.1]
1 5.5 [1.1] 6.1 [1.2] 5.7 [1.1] 5.9 [1.0] 6.7 [1.3] 6.0 [1.1]
2 5.6 [1.0] 6.0 [1.1] 5.7 [1.1] 6.0 [1.1] 6.5 [1.2] 6.0 [1.1]
3 5.6 [1.1] 5.8 [1.1] 5.7 [1.1] 5.9 [1.1] 6.4 [1.3] 5.9 [1.0]
4 5.6 [1.0] 6.1 [1.3] 5.8 [1.1] 5.9 [1.0] 6.4 [1.5] 6.0 [1.1]
5 5.6 [1.0] 5.9 [1.2] 5.7 [1.1] 5.8 [1.0] 6.4 [1.3] 6.0 [1.1]
6 5.7 [1.1] 6.0 [1.2] 5.8 [1.2] 5.7 [1.0] 6.3 [1.2] 5.8 [1.1]
p for trend 0.171 0.013 0.045 <0.001 <0.001 0.065

Paternal education

< primary - 6.0 [1.1] 5.7 [1.0] - 6.6 [1.2] 5.9 [1.1]
Primary - 6.0 [1.2] 5.7 [1.1] - 6.5 [1.3] 6.0 [1.1]
Vocational - 6.1 [1.2] 5.8 [1.1] - 6.6 [1.3] 5.9 [1.1]
Secondary - 6.0 [1.2] 5.8 [1.1] - 6.5 [1.3] 5.9 [1.1]
University - 6.1 [1.2] 5.7 [1.2] - 6.6 [1.3] 5.9 [1.1]
p for trend - 0.163 0.094 - 0.983 0.617

Maternal education

< primary - 6.0 [1.1] 5.7 [1.0] - 6.6 [1.3] 5.9 [1.1]
Primary - 6.0 [1.2] 5.7 [1.1] - 6.5 [1.3] 6.0 [1.1]
Vocational - 6.1 [1.2] 5.8 [1.1] - 6.5 [1.3] 5.9 [1.1]
Secondary - 6.0 [1.2] 5.8 [1.2] - 6.5 [1.3] 5.9 [1.1]
University - 6.0 [1.2] 5.6 [1.1] - 6.5 [1.3] 5.9 [1.1]
p for trend - 0.917 0.056 - 0.041 0.391
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8.4.1.2 Adult socioeconomic circumstances

The age-adjusted analyses reveal several statistically significant associations between

total cholesterol and adult SEC, however, the majority of the effects are too small to be

practically important (table 8.2). They were also inconsistent in the direction of the effects.

Russian men showed positive associations of total cholesterol with education, material

position and assets, whilst there was an inverse association with education amongst

Czech men, and no associations amongst Polish men (table 8.2).

Amongst Russian women, there was a positive association of total cholesterol with

material position, and amongst Polish women an inverse association with living space

(table 8.2). There were no associations with adult SEC amongst Czech women.

Table 8.2. Change [95% CI] in total cholesterol (mMol/l) with unit increase in adult

SEC†

Czech Republic Russia PolandAdult SEC
measure Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

Men

Education -0.05
[-0.09, 0.00]

0.032 0.05
[0.01, 0.09]

0.005 -0.01
[-0.04, 0.02]

0.513

Material
position

0.00
[-0.02, 0.01]

0.695 0.02
[0.01, 0.03]

<0.001 0.00
[-0.01, 0.01]

0.600

Living
space

0.02
[-0.01, 0.06]

0.210 0.02
[-0.06, 0.11]

0.587 0.00
[-0.06, 0.06]

0.947

Assets 0.01
[-0.01, 0.03]

0.324 0.03
[0.01, 0.04]

0.003 0.00
[-0.01, 0.02]

0.680

Women

Education -0.01
[-0.05, 0.03]

0.605 0.01
[-0.02, 0.05]

0.442 0.00
[-0.03, 0.03]

0.909

Material
position

0.01
[-0.01, 0.02]

0.475 0.02
[0.01, 0.03]

<0.001 0.00
[-0.01, 0.01]

0.518

Living
space

0.02
[-0.02, 0.06]

0.388 0.06
[-0.02, 0.13]

0.128 -0.06
[-0.11, -0.01]

0.022

Assets 0.00
[-0.02, 0.02]

0.927 0.01
[-0.01, 0.03]

0.242 0.00
[-0.02, 0.01]

0.831

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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8.4.1.3 Childhood socioeconomic circumstances

Men

In men, there was no association between any measure of childhood SEC and total

cholesterol in the age-adjusted analyses (table 8.3). Further adjustments for measures of

current SEC and anthropometry did not alter the results.

Both measured and maximum heights showed a slight inverse association with total

cholesterol in the age-adjusted analyses, in each country (table 8.3). These associations

were not affected by adjustments for measures of childhood or current SEC. Leg length

was similarly associated with total cholesterol amongst Russian and Polish men, and trunk

length amongst Polish men, and these associations were also unchanged following further

adjustments.

When the dichotomised total cholesterol variable was investigated, there were no

associations with either measures of either childhood SEC or anthropometry (table A4.2).

Women

Polish women showed a positive association between assets in childhood and total

cholesterol, which slightly increased in strength after adjustments for current SEC and

anthropometric measures (table 8.4). In Russian women, there was a positive association

between both parents’ education and total cholesterol. The association with paternal

education remained statistically significant after all adjustments.

Height and leg length were inversely associated with total cholesterol in Czech and

Russian women in the age-adjusted analyses, and all remained statistically significant

after adjustments for measures of childhood and current SEC (table 8.4). Russian women

also showed a similar association with trunk length.

With the dichotomous total cholesterol variable, the only observed relationships were

inverse associations with anthropometric measures amongst Russian women (table A4.3).

In both men and women, the observed coefficients, even when statistically significant,

were too small to be of clinical or practical importance.
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Table 8.3. Change [95% CI] in men’s total cholesterol (mMol/l) with unit increase in

direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.01
[-0.02, 0.04]

0.699 -0.02
[-0.04, 0.01]

0.207 0.00
[-0.01, 0.02]

0.601

+ adult SEC 0.00
[-0.03, 0.04]

0.903 -0.02
[-0.04, 0.01]

0.137 0.01
[-0.01, 0.03]

0.485

+
anthropometry

0.01
[-0.02, 0.04]

0.415 -0.01
[-0.04, 0.01]

0.283 0.01
[-0.01, 0.03]

0.326

+ adult SEC,
anthropometry

0.01
[-0.03, 0.04]

0.667 -0.02
[-0.04, 0.01]

0.209 0.01
[-0.01, 0.03]

0.365

Maternal
education

Age - - 0.01
[-0.02, 0.05]

0.378 0.02
[-0.01, 0.05]

0.260

+ adult SEC - - 0.00
[-0.04, 0.03]

0.843 0.02
[-0.01, 0.06]

0.175

+
anthropometry

- - 0.02
[-0.01, 0.05]

0.281 0.03
[-0.01, 0.06]

0.124

+ adult SEC,
anthropometry

- - 0.00
[-0.03, 0.03]

0.996 0.03
[-0.01, 0.06]

0.146

Paternal
education

Age - - 0.03
[0.00, 0.06]

0.031 0.01
[-0.01, 0.04]

0.339

+ adult SEC - - 0.02
[-0.01, 0.05]

0.292 0.02
[-0.01, 0.05]

0.220

+
anthropometry

- - 0.04
[0.00, 0.07]

0.023 0.02
[-0.01, 0.05]

0.133

+ adult SEC,
anthropometry

- - 0.02
[-0.01, 0.05]

0.248 0.02
[-0.01, 0.06]

0.149

Anthropometry

Height Age -0.01
[-0.01, 0.00]

0.018 -0.01
[-0.01, 0.00]

0.043 -0.01
[-0.01, 0.00]

0.002

+ child SEC -0.01
[-0.01, 0.00]

0.007 -0.01
[-0.01, 0.00]

0.053 -0.01
[-0.02, 0.00]

0.001

+ adult SEC -0.01
[-0.01, 0.00]

0.017 -0.01
[-0.01, 0.00]

0.003 -0.01
[-0.01, 0.00]

0.001

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.014 -0.01
[-0.01, 0.00]

0.010 -0.01
[-0.02, 0.00]

0.001

Leg
length

Age -0.01
[-0.02, 0.00]

0.088 -0.01
[-0.02, 0.00]

0.012 -0.01
[-0.02, 0.00]

0.013

+ child SEC -0.01
[-0.02, 0.00]

0.041 -0.01
[-0.02, 0.00]

0.014 -0.01
[-0.02, 0.00]

0.004

+ adult SEC -0.01
[-0.02, 0.00]

0.127 -0.01
[-0.02, -0.01]

0.001 -0.01
[-0.02, 0.00]

0.017

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.101 -0.01
[-0.02, 0.00]

0.004 -0.01
[-0.02, 0.00]

0.007

Trunk
length

Age -0.01
[-0.02, 0.00]

0.054 0.00
[-0.01, 0.01]

0.621 -0.01
[-0.02, 0.00]

0.018

+ child SEC -0.01
[-0.02, 0.00]

0.039 0.00
[-0.01, 0.01]

0.693 -0.01
[-0.02, 0.00]

0.019

+ adult SEC -0.01
[-0.02, 0.00]

0.026 -0.01
[-0.02, 0.00]

0.224 -0.01
[-0.02, 0.00]

0.010

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.028 -0.01
[-0.02, 0.01]

0.347 -0.01
[-0.02, 0.00]

0.015

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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 Table 8.4. Change [95% CI] in women’s total cholesterol (mMol/l) with unit increase

in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.02
[-0.05, 0.01]

0.230 -0.01
[-0.04, 0.01]

0.375 0.02
[0.00, 0.04]

0.013

+ adult SEC -0.03
[-0.06, 0.01]

0.099 -0.01
[-0.04, 0.01]

0.292 0.03
[0.01, 0.05]

0.005

+
anthropometry

-0.02
[-0.04, 0.02]

0.313 -0.01
[-0.03, 0.02]

0.548 0.03
[0.01, 0.04]

0.005

+ adult SEC,
anthropometry

-0.03
[-0.06, 0.01]

0.117 -0.01
[-0.04, 0.01]

0.417 0.03
[0.01, 0.05]

0.003

Maternal
education

Age - - 0.03
[0.00, 0.07]

0.037 0.02
[-0.01, 0.05]

0.147

+ adult SEC - - 0.03
[-0.01, 0.06]

0.136 0.02
[-0.01, 0.06]

0.155

+
anthropometry

- - 0.04
[0.01, 0.07]

0.016 0.03
[-0.00, 0.06]

0.087

+ adult SEC,
anthropometry

- - 0.03
[0.00, 0.06]

0.089 0.03
[-0.01, 0.06]

0.124

Paternal
education

Age - - 0.05
[0.02, 0.08]

0.002 0.02
[-0.01, 0.05]

0.135

+ adult SEC - - 0.04
[0.01, 0.07]

0.007 0.03
[0.00, 0.06]

0.067

+
anthropometry

- - 0.05
[0.02, 0.08]

0.001 0.02
[0.00, 0.05]

0.076

+ adult SEC,
anthropometry

- - 0.05
[0.01, 0.08]

0.004 0.03
[0.00, 0.06]

0.055

Anthropometry

Height Age -0.01
[-0.01, 0.00]

0.038 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.114

+ child SEC -0.01
[-0.01, 0.00]

0.021 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.092

+ adult SEC -0.01
[-0.01, 0.00]

0.028 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.163

+ child & adult
SEC

-0.01
[-0.01, 0.00]

0.016 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.160

Leg
length

Age -0.01
[-0.02, 0.00]

0.018 -0.01
[-0.02, 0.00]

0.009 -0.01
[-0.01, 0.00]

0.101

+ child SEC -0.01
[-0.02, 0.00]

0.012 -0.01
[-0.02, 0.00]

0.012 -0.01
[-0.01, 0.00]

0.102

+ adult SEC -0.01
[-0.02, 0.00]

0.004 -0.01
[-0.02, 0.00]

0.008 -0.01
[-0.01, 0.00]

0.133

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.004 -0.01
[-0.02, 0.00]

0.015 -0.01
[-0.01, 0.00]

0.145

Trunk
length

Age 0.00
[-0.01, 0.01]

0.532 -0.02
[-0.03, -0.01]

0.003 -0.00
[-0.01, 0.01]

0.429

+ child SEC 0.00
[-0.01, 0.01]

0.400 -0.02
[-0.03, -0.01]

0.003 0.00
[-0.01, 0.01]

0.429

+ adult SEC 0.00
[-0.01, 0.01]

0.852 -0.02
[-0.03, 0.00]

0.001 0.00
[-0.01, 0.01]

0.652

+ child & adult
SEC

0.00
[-0.01, 0.01]

0.627 -0.02
[-0.03, -0.01]

0.001 0.00
[-0.01, 0.01]

0.600

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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8.4.2 HDL cholesterol

8.4.2.1 Descriptive statistics

Women had higher mean HDL cholesterol than men in each country (table 8.5). Amongst

men, Czechs had the lowest HDL cholesterol, whilst Russians had the highest

concentrations. Amongst women, there were no differences between Polish and Russian

mean HDL cholesterol, whilst Czech women had lower levels.

Amongst men, only Czechs showed a relationship between age and mean HDL

cholesterol: mean HDL cholesterol decreased with age (table 8.5). Amongst Russian men

HDL decreased with increasing parental education.

Amongst women, there was a positive association between mean HDL cholesterol and

age in each country (table 8.5). Czech and Polish women’s mean HDL cholesterol

increased with number of assets owned in childhood. Amongst Polish women HDL

increases with increasing parental education.

When the binary variable for HDL cholesterol was used, higher proportions of women had

low HDL cholesterol in each country (table A4.4). With increasing age, the proportions of

Czech and Russian women with low HDL cholesterol increased, whilst Russian men

showed the opposite trend. Low HDL cholesterol was less common amongst Polish men

and women with higher parental education.
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Table 8.5. Mean [SD] HDL cholesterol (mMol/l) by age and childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

HDL
cholesterol

1.3 [0.3] 1.5 [0.5] 1.3 [0.3] 1.5 [0.4] 1.6 [0.5] 1.6 [0.4]

% low HDL
cholesterol

23.8 4.1 15.0 33.7 22.7 26.8

Age

45-49 1.3 [0.4] 1.5 [0.4] 1.3 [0.3] 1.5 [0.4] 1.6 [0.6] 1.6 [0.4]
50-54 1.3 [0.3] 1.5 [0.6] 1.3 [0.3] 1.6 [0.4] 1.6 [0.5] 1.6 [0.4]
55-59 1.2 [0.3] 1.5 [0.5] 1.3 [0.4] 1.5 [0.4] 1.6 [0.4] 1.6 [0.4]
60-64 1.2 [0.3] 1.5 [0.4] 1.3 [0.3] 1.5 [0.4] 1.5 [0.4] 1.6 [0.4]
65-69 1.3 [0.3] 1.5 [0.5] 1.3 [0.3] 1.5 [0.4] 1.5 [0.5] 1.5 [0.4]
p for trend 0.042 0.7807 0.198 <0.001 <0.001 0.004

Assets in childhood

0 1.2 [0.3] 1.5 [0.4] 1.3 [0.3] 1.5 [0.4] 1.5 [0.3] 1.5 [0.4]
1 1.2 [0.3] 1.5 [0.4] 1.3 [0.3] 1.4 [0.4] 1.6 [0.6] 1.5 [0.4]
2 1.2 [0.3] 1.5 [0.4] 1.3 [0.3] 1.5 [0.4] 1.6 [0.4] 1.5 [0.4]
3 1.2 [0.3] 1.5 [0.8] 1.3 [0.3] 1.5 [0.4] 1.6 [0.4] 1.6 [0.4]
4 1.3 [0.3] 1.5 [0.5] 1.3 [0.3] 1.5 [0.4] 1.5 [0.3] 1.6 [0.4]
5 1.3 [0.3] 1.4 [0.3] 1.3 [0.3] 1.5 [0.4] 1.6 [0.3] 1.6 [0.4]
6 1.3 [0.3] 1.5 [0.9] 1.3 [0.3] 1.5 [0.4] 1.6 [0.3] 1.6 [0.4]
p for trend 0.083 0.940 0.220 0.012 0.989 <0.001

Paternal education

< primary - 1.5 [0.5] 1.3 [0.3] - 1.6 [0.3] 1.5 [0.4]
Primary - 1.5 [0.6] 1.3 [0.3] - 1.6 [0.6] 1.5 [0.4]
Vocational - 1.5 [0.4] 1.3 [0.3] - 1.6 [0.3] 1.6 [0.4]
Secondary - 1.5 [0.4] 1.3 [0.3] - 1.6 [0.6] 1.6 [0.4]
University - 1.5 [0.4] 1.3 [0.3] - 1.5 [0.3] 1.6 [0.4]
p for trend - 0.003 0.231 - 0.705 <0.001

Maternal education

< primary - 1.5 [0.5] 1.3 [0.3] - 1.6 [0.3] 1.5 [0.4]
Primary - 1.5 [0.5] 1.3 [0.3] - 1.6 [0.6] 1.6 [0.4]
Vocational - 1.5 [0.7] 1.3 [0.3] - 1.6 [0.3] 1.5 [0.4]
Secondary - 1.5 [0.4] 1.3 [0.3] - 1.6 [0.5] 1.6 [0.4]
University - 1.4 [0.4] 1.3 [0.3] - 1.6 [0.3] 1.6 [0.4]
p for trend - 0.003 0.102 - 0.195 <0.001
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8.4.2.2 Adult socioeconomic circumstances

Men and women showed different patterns in the association between adult SEC and HDL

cholesterol, but all effect sizes were consistently small (table 8.6).

The significant associations amongst men tended to be inverse, with HDL cholesterol

concentrations decreasing with improving SEC (table 8.6). This was seen with assets in

men in each country, and with material position in Russian and Polish men. As one

exception, Czech men showed a positive association of education with HDL cholesterol.

By contrast, all the significant associations amongst women were positive, i.e. HDL

cholesterol increased with improving SEC (table 8.6). There were associations with each

measure of adult SEC amongst Czech and Polish women, whilst amongst Russian women

only an effect of material position was observed.

Table 8.6. Change [95% CI] in HDL cholesterol (mMol/l) with unit increase in adult

SEC†

Czech Republic Russia PolandAdult SEC
measure Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

Men

Education 0.02
[0.00, 0.03]

0.015 -0.01
[-0.02, 0.01]

0.379 -0.01
[-0.02, 0.00]

0.131

Material
position

-0.01
[-002, 0.00]

0.378 -0.01
[-0.01, 0.00]

<0.001 -0.01
[-0.01, 0.00]

<0.001

Living
space

0.00
[-0.02, 0.01]

0.556 -0.03
[-0.07, 0.00]

0.078 -0.01
[-0.03, 0.01]

0.275

Assets -0.01
[-0.01, 0.00]

0.046 -0.02
[-0.02, -0.01]

<0.001 -0.01
[-0.01, -0.01]

<0.001

Women

Education 0.05
[0.04, 0.06]

<0.001 0.00
[-0.01, 0.01]

0.927 0.04
[0.03, 0.06]

<0.001

Material
position

0.01
[0.00, 0.01]

0.031 0.01
[0.00, 0.01]

0.006 0.00
[0.00, 0.01]

0.013

Living
space

0.02
[0.01, 0.04]

0.006 0.02
[0.00, 0.05]

0.063 0.02
[0.01, 0.04]

0.006

Assets 0.01
[0.00, 0.01]

0.019 0.00
[-0.01, 0.00]

0.220 0.01
[0.00, 0.01]

0.007

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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8.4.2.3 Childhood socioeconomic circumstances

Men

The only significant relationships between HDL cholesterol and the recalled measures of

childhood SEC were among Russians; men with better educated parents tended to have

lower HDL cholesterol (table 8.7). However, the magnitude of the effects was small.

With respect to the anthropometric measures, Russian and Polish men showed slight

inverse associations between height and trunk length and HDL cholesterol, and Czech

men showed a similar association with trunk length (table 8.6). These associations were

unaffected by adjustments for either childhood or current SEC.

The binary variable for HDL cholesterol revealed inverse associations between parental

education and low HDL cholesterol amongst Polish men, although these were no longer

significant after adjustment for adult SEC (table A4.5). There were positive associations

between low HDL cholesterol and height and trunk length amongst Russian and Polish

men. Amongst Russians the associations with height were weakened on adjustment for

measures of life course SEC.

Women

Amongst women, only Polish women showed any associations between any measure of

childhood SEC and HDL cholesterol (table 8.8). In the age-adjusted analyses, there were

positive associations of HDL with assets in childhood and both parents’ education. These

associations, however, disappeared after adjustment for current SEC.

In Russian and Polish women, HDL cholesterol was inversely associated with trunk length,

whilst in Czech women, it was positively associated with leg length (table 8.8).

Associations with trunk length were unaffected by adjustments for childhood and current

SEC, but that with leg length was no longer statistically significant after adjustment for

adult SEC.

Where the dichotomous variable was concerned, Polish women showed inverse

associations between each measure of childhood SEC and low HDL cholesterol, but these

were removed by adjustment for adult SEC (table A4.6). An inverse association with leg
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length in Czech women and a positive association with trunk length amongst Russian

women were not changed after adjusting for later life measures of SEC.
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Table 8.7. Change [95% CI] in men’s HDL cholesterol (mMol/l) with unit increase in

direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.00
[-0.01, 0.01]

0.588 0.00
[-0.01, 0.01]

0.825 0.00
[0.00, 0.01]

0.378

+ adult SEC 0.00
[-0.01, 0.01]

0.905 0.00
[-0.01, 0.01]

0.663 0.00
[0.00, 0.01]

0.199

+
anthropometry

0.00
[-0.01, 0.01]

0.367 0.00
[-0.01, 0.01]

0.585 0.00
[0.00, 0.01]

0.105

+ adult SEC,
anthropometry

0.00
[-0.01, 0.01]

0.784 0.00
[-0.01, 0.01]

0.490 0.00
[0.00, 0.01]

0.130

Maternal
education

Age - - -0.02
[-0.03, -0.01]

0.003 0.01
[0.00, 0.02]

0.168

+ adult SEC - - -0.02
[-0.03, 0.00]

0.029 0.01
[0.00, 0.02]

0.048

+
anthropometry

- - -0.02
[-0.03, 0.00]

0.008 0.01
[0.00, 0.02]

0.040

+ adult SEC,
anthropometry

- - -0.01
[-0.03, 0.00]

0.045 0.01
[0.00, 0.02]

0.042

Paternal
education

Age - - -0.02
[-0.03, -0.01]

0.003 0.00
[0.00, 0.01]

0.327

+ adult SEC - - -0.02
[-0.03, 0.00]

0.026 0.01
[0.00, 0.02]

0.076

+
anthropometry

- - -0.02
[-0.03, 0.00]

0.008 0.01
[0.00, 0.02]

0.067

+ adult SEC,
anthropometry

- - -0.01
[-0.03, 0.00]

0.041 0.01
[0.00, 0.02]

0.049

Anthropometry

Height Age 0.00
[0.00, 0.00]

0.141 0.00
[-0.01, 0.00]

0.002 -0.01
[-0.01, 0.00]

<0.001

+ child SEC 0.00
[0.00, 0.00]

0.114 0.00
[-001, 0.00]

0.008 -0.01
[-0.01, 0.00]

<0.001

+ adult SEC 0.00
[0.00, 0.00]

0.232 0.00
[-0.01, 0.00]

0.011 0.00
[-0.01, 0.00]

<0.001

+ child & adult
SEC

0.00
[0.00, 0.00]

0.183 0.00
[-0.01, 0.00]

0.026 0.00
[-0.01, 0.00]

<0.001

Leg
length

Age 0.00
[0.00, 0.00]

0.255 0.00
[0.00, 0.00]

0.722 0.00
[0.00, 0.00]

0.388

+ child SEC 0.00
[0.00, 0.00]

0.276 0.00
[0.00, 0.00]

0.911 0.00
[0.00, 0.00]

0.609

+ adult SEC 0.00
[0.00, 0.00]

0.316 0.00
[0.00, 0.00]

0.974 0.00
[0.00, 0.00]

0.707

+ child & adult
SEC

0.00
[0.00, 0.00]

0.322 0.00
[0.00, 0.00]

0.913 0.00
[0.00, 0.00]

0.719

Trunk
length

Age -0.01
[-0.01, 0.00]

<0.001 -0.01
[-0.02, -0.01]

<0.001 -0.01
[-0.02, -0.01]

<0.001

+ child SEC -0.01
[-0.01, 0.00]

<0.001 -0.01
[-0.02, -0.01]

<0.001 -0.01
[-0.02, -0.01]

<0.001

+ adult SEC -0.01
[-0.01, 0.00]

0.001 -0.01
[-0.02, -0.01]

<0.001 -0.01
[-0.02, -0.01]

<0.001

+ child & adult
SEC

-0.01
[-0.01, 0.00]

<0.001 -0.01
[-0.02, -0.01]

<0.001 -0.01
[-0.02, -0.01]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 8.8. Change [95% CI] in women’s HDL cholesterol (mMol/l) with unit increase

in childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-
value

Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.00
[-0.01, 0.01]

0.665 -0.01
[-0.02, 0.00]

0.063 0.01
[0.00, 0.02]

0.008

+ adult SEC -0.01
[-0.02, 0.01]

0.301 -0.01
[-0.02, 0.00]

0.115 0.00
[-0.01, 0.01]

0.989

+
anthropometry

0.00
[-0.01, 0.01]

0.841 -0.01
[-0.02, 0.00]

0.084 0.01
[0.00, 0.02]

0.006

+ adult SEC,
anthropometry

-0.01
[-0.02, 0.01]

0.240 -0.01
[-0.02, 0.00]

0.140 0.00
[-0.01, 0.01]

0.941

Maternal
education

Age - - 0.00
[-0.01, 0.01]

0.938 0.02
[0.01, 0.03]

0.002

+ adult SEC - - 0.00
[-0.01, 0.01]

0.985 0.00
[-0.01, 0.01]

0.941

+
anthropometry

- - 0.00
[-0.01, 0.01]

0.856 0.02
[0.01, 0.03]

0.001

+ adult SEC,
anthropometry

- - 0.00
[-0.01, 0.01]

0.940 0.00
[-0.01, 0.01]

0.909

Paternal
education

Age - - -0.01
[-0.02, 0.00]

0.200 0.02
[0.01, 0.03]

<0.001

+ adult SEC - - -0.01
[-0.02, 0.00]

0.187 0.01
[0.00, 0.02]

0.183

+
anthropometry

- - -0.01
[-0.02, 0.00]

0.248 0.02
[0.01, 0.03]

<0.001

+ adult SEC,
anthropometry

- - -0.01
[-0.02, 0.00]

0.233 0.01
[0.00, 0.02]

0.149

Anthropometry

Height Age 0.00
[0.00, 0.00]

0.178 0.00
[0.00, 0.00]

0.870 0.00
[0.00, 0.00]

0.278

+ child SEC 0.00
[0.00, 0.00]

0.198 0.00
[0.00, 0.00]

0.815 0.00
[0.00, 0.00]

0.118

+ adult SEC 0.00
[0.00, 0.00]

0.754 0.00
[0.00, 0.00]

0.910 0.00
[0.00, 0.00]

0.023

+ child & adult
SEC

0.00
[0.00, 0.00]

0.804 0.00
[0.00, 0.00]

0.788 0.00
[0.00, 0.00]

0.032

Leg
length

Age 0.00
[0.00, 0.01]

0.003 0.00
[0.00, 0.01]

0.053 0.00
[0.00, 0.00]

0.211

+ child SEC 0.00
[0.00, 0.01]

0.004 0.00
[0.00, 0.01]

0.024 0.00
[0.00, 0.00]

0.483

+ adult SEC 0.00
[0.00, 0.01]

0.054 0.00
[0.00, 0.01]

0.053 0.00
[0.00, 0.00]

0.715

+ child & adult
SEC

0.00
[0.00, 0.01]

0.054 0.00
[0.00, 0.01]

0.024 0.00
[0.00, 0.00]

0.769

Trunk
length

Age 0.00
[-0.01, 0.00]

0.178 -0.01
[-0.01, 0.00]

0.004 -0.01
[-0.01, 0.00]

<0.001

+ child SEC 0.00
[-0.01, 0.00]

0.162 -0.01
[-0.01, 0.00]

0.010 -0.01
[-0.01, 0.00]

<0.001

+ adult SEC 0.00
[-0.01, 0.00]

0.061 -0.01
[-0.01, 0.00]

0.005 -0.01
[-0.01, 0.00]

<0.001

+ child & adult
SEC

0.00
[-0.01, 0.00]

0.047 -0.01
[-0.01, 0.00]

0.012 -0.01
[-0.01, 0.00]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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8.5 Discussion

8.5.1 Summary of results

Total cholesterol increased and HDL cholesterol decreased with age; however these

relationships, particularly those of HDL cholesterol and amongst men, were not

consistently statistically significant.

There were very few statistically significant associations between the measures of

childhood SEC and lipids, and these were not consistent between gender and country

groups. HDL cholesterol amongst men was related to parental education, inversely

amongst Russian men and positively amongst Polish men, but the effects were small, with

differences in lipid concentrations of less than 0.1mMol/l between participants with parents

with the highest and lowest level of education. They were, therefore, unlikely to be

practically useful.

As height and its components increased in magnitude, total and HDL cholesterol

concentrations decreased. The effect estimates were extremely small, however, such that

a 10cm increase in height, leg length or trunk length, might correspond to less than a

0.1mMol/l decrease in lipids.

8.5.2 Limitations

Although standardised protocols were used for their analysis, blood samples from each

country were analysed in different laboratories. Strictly speaking, absolute lipid levels may,

therefore, not be comparable between countries, although all laboratories used standard

and commercial laboratory kits. However, relative levels and trends are certainly reliable,

and internationally fully comparable. The results and discussion strongly focus upon those

analyses which used the continuous cholesterol variables, which provide the most directly

comparable results.

Other limitations which are not specific to this chapter are discussed in the main

discussion chapter (section 12.2).
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8.5.3 Discussion of results

The observation of very few associations between measures of childhood SEC and

measures of blood lipids suggests either that some flaw in the study has resulted in the

associations being detected, or that there is little or no independent influence of early life

SEC in these populations. Data on childhood SEC were collected retrospectively, and

errors in recall, which must be expected, would push effect estimates towards the null

value, so that small differences would not be detected.

It remains a possibility that there is no difference in lipid concentrations across the

socioeconomic spectrum in these former socialist CEE countries. Efforts to narrow the

socioeconomic range were most successful in Czechoslovakia, and least in the USSR.40 In

western countries, where the associations have been observed, the socioeconomic range

is broader, and so, in a comparison between the extremes of socioeconomic experience,

the detection of a difference is more likely. This may explain why few statistically

significant associations were detected, particularly in the Czech Republic. However, even

the literature based on studies from western countries is not entirely consistent; it is

possible that there is indeed no, or very weak, universal association between childhood

SEC and lipids.

As discussed in the previous chapter in relation to blood pressure, it is possible that the

lack of observed association between childhood SEC and lipid concentrations relates to

the epidemiologic transition.58 Russia, Poland and the Czech Republic were in stage three

of the transition, the age of receding pandemics, when the participants were children,

during which there may be a positive social gradient in early life risk factors for elevated

cholesterol, including short duration of breastfeeding.316 The countries have since moved

into a stage in which there are inverse social gradients in risk factors for elevated

cholesterol, and the opposing effect may have masked that of early life circumstances.

There are several statistically significant, inverse associations between anthropometry and

lipids. As discussed previously, anthropometric measures such as height and leg length

have been used as proxy measures of childhood SEC.147-150;152 Here, the lack of consistent

association between the direct measures of childhood SEC and lipid concentrations brings

the relevance of this into question: either the anthropometric measures, as proxies for

childhood SEC, are detecting an association that the recalled measures of SEC are not
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sufficiently sensitive to detect, or there is another route via which an association between

height and lipids may function. Several reports have found associations between body

height and other anthropometric measures and lipid concentrations88;267;307;308;317 but,

although several of these reports invoke differences in childhood SEC as an explanation

for this association, there is no conclusive evidence that this is the pathway through which

the association operates.

One hypothesis relates to post natal diet. Short duration of breast-feeding is associated

with higher total cholesterol in adolescence.89;90 Breast feeding provides a higher

cholesterol diet than formula feeding, and it is suggested that this engenders a greater

ability to catabolise cholesterols, and therefore to control blood cholesterol levels, later in

life.88 As breast feeding is also linked to improved growth and taller adult height,148 this

might explain the link between height and cholesterol levels.

Benetou and colleagues discuss that associations between cholesterol levels and height

are observed less frequently with increasing age, and that this may be related to loss of

height in ageing.88 However, when the analyses were repeated with maximum height (as

estimated from calculations in chapter 6), very similar associations were observed to those

with measured height (table A4.7).

8.5.4 Conclusions

The results of this chapter have not provided evidence to suggest that there is a link

between childhood SEC and lipid concentrations in middle to older age in the three CEE

populations taking part in the HAPIEE study. There are some limitations to the study which

may mean that a small effect could be obscured and not detected. However, any

association which has not been detected in this highly powered study is likely to be so

small as to be of little to no importance as regards public health or clinical practice.
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Chapter 9. Smoking

The previous two chapters have failed to show substantial evidence of a link between SEC

in early life and either blood pressure or lipids in Russia, Poland and the Czech Republic.

This chapter investigates patterns of smoking, assesses the impact of childhood SEC on

both starting and quitting smoking and determines the position of each country within the

smoking epidemic.

9.1 Literature review

Cigarette smoking has been a common habit throughout the twentieth century, and there

have been huge, gender specific secular trends. The negative health consequences of

smoking were not initially understood but a significant body of evidence has been compiled

from the 1940s onwards.318-322 Causal associations between smoking cigarettes and

numerous health outcomes have been established, most notably lung cancer,321 multiple

other cancers323 and cardiovascular disease.324 The habit has been shown to eventually

kill about half of persistent smokers,324 to reduce their life expectancy by about ten years

compared to lifelong non-smokers,325 and to triple age-specific mortality rates.325

9.1.1 The tobacco epidemic

The tobacco epidemic theory was developed by Lopez and colleagues, who collated data

from countries with long histories of tobacco use, and summarised patterns of tobacco use

over time by sex, age and socioeconomic circumstance (see Figure 6.1). They posit that

all countries where cigarettes are smoked can be placed at some point in this epidemic,

although the exact nature of the epidemic will be population-specific.326 Since this model is

based on past history of smoking, it is highly relevant for a study such as this which

attempts to identify life course determinants of smoking, which date back as far as the

1930s.
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Figure 9.1. A model of the tobacco epidemic, from Lopez et al.326

The epidemic, as observed so far, has four main stages, each characterised by the

prevalence of smoking, the rates of starting and quitting and the proportion of smoking-

related deaths.326 In stage one, cigarette smoking is introduced, and rates increase in men,

and more slowly in women. The prevalence of smoking in both genders is low, and deaths

and disease due to smoking are extremely rare.

In stage two, rates of smoking continue to rise, again with male rates increasing much

faster. Men’s smoking peaks at the end of this stage, between 50 and 80% and tobacco

related deaths begin to have an impact among males. Smoking may be similarly common

amongst all socioeconomic groups or slightly more common among people of higher social

status.

During stage three, male rates of smoking begin to decrease, whilst women’s plateau and

begin to decrease towards the end of the stage. The peak prevalence amongst women is

much lower than amongst men. Men at older ages and of higher SEC begin to quit

smoking and deaths amongst both men and women from smoking-related causes

increase. Smoking, which has previously been a socially normal behaviour, becomes
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socially abnormal and the socioeconomic gradient changes, such that smoking is more

common amongst people of lower SEC.

In stage four the prevalence of smoking declines at a similar rate in men and women. Male

mortality from smoking related causes peaks and begins to decline, Women’s mortality

continues to rise for a further 20-30 years. The inverse socioeconomic gradient becomes

more pronounced, as those quitting smoking are disproportionately of higher SEC.

Lopez and colleagues’ theory is based exclusively on data from western countries. Habits

of tobacco use are culturally specific, so it cannot be assumed that the tobacco epidemic

will develop in the same way in other settings. The historical and social context of the

countries of Central and Eastern Europe may result in different patterns or the tobacco

epidemic may be followed simply at a different time and/or tempo from western countries.

The tobacco epidemic theory suggests the prevalence of smoking in different

socioeconomic sectors of a population varies over time. At the beginning of the epidemic

smoking is most common among those of higher SEC but as the detrimental health effects

of smoking become understood middle and upper class men begin to quit smoking, whilst

women in these social strata do not start smoking. In the latter stages of the epidemic the

association between SEC and smoking is reversed.326

Since socioeconomic patterns of smoking habits change over time and because parental

smoking influences smoking habits of their children,327;328 SEC at different stages of the life

course may have different effects on adult smoking habits, which may interact.

9.1.2 Smoking and adult socioeconomic circumstances

The relationship between adult SEC and smoking has been investigated in many western

European and North American populations which are towards the end of the tobacco

epidemic (stages three and four). The majority of these studies have shown higher SEC to

be linked to lower rates of smoking.94-98 This includes one international study, which

showed that adults of manual SEC in five Northern European countries and the US had

increased odds of both current and ever smoking, when compared to those of non-manual

SEC.93 A further European study investigated the association between smoking and
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educational level in 12 western European countries and showed an inverse association in

most countries.329 There was, however, a north-south divide, with weaker or reversed

social gradients in smoking in Southern European countries (Italy, Spain, Portugal etc.),

particularly amongst women, as compared to Northern European countries (Great Britain,

Sweden, Germany etc.).

9.1.3 Smoking and childhood socioeconomic circumstances

When the impact of SEC on adolescent uptake of smoking is investigated, there are

inverse associations, such that those children whose families are of lower SEC are more

likely to take up smoking.330;331 Additionally, having parents who smoke is associated with

an increased likelihood of adolescents taking up smoking,330;332 creating another, albeit

indirect, link between family SEC and smoking uptake, due to the presumed link between

and parental smoking status and SEC.

Whilst the relationships between adult SEC and adult smoking, and between childhood

SEC and childhood smoking, are well-established, the evidence regarding the impact of

childhood SEC on adult smoking is less clear.

A study of nearly 7000 UK civil servants found an inverse association between father’s

social class and smoking status, which was independent of that with adult SEC,96 although

in the 1958 British Birth Cohort, the same was only observed in women.333 Amongst men,

only adult SEC had an independent effect on smoking habits.333

Another British study, which only included women, found independent, inverse effects on

smoking prevalence of father’s social class, own education and own social class. Women

of higher SEC were also more likely to quit smoking.98

Amongst a cohort of working men in the west of Scotland in the early 1970s, adult SEC

was inversely associated with smoking status, but there was no association with father’s

social class.95

These gender difference in the effects of childhood SEC on smoking95;96;98;333 are

reinforced by those of other studies, from the UK334 and Finland,335 in which adult SEC is
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the most important SEC determinant of smoking status amongst men, whilst amongst

women child and adult SEC have additive effects.

An international study discussed in section 9.1.2.1, which investigated starting and quitting

smoking in five Northern European countries and the US, found that women smokers with

manual childhood SEC in each of the European cohorts (Finland, Sweden, Denmark,

Britain, Netherlands) were less likely to quit than their counterparts with non-manual

childhood SEC.93 The same was true for men in Britain, Denmark and the US, but the

effects of childhood SEC on starting smoking were inconsistent.

These studies reviewed above are all from countries in the final stages of the tobacco

epidemic. Since studies in the west tend to show a weaker, if not non-existent, relationship

between child SEC and smoking amongst men than women, and men’s smoking habits

tend to be more mature than women’s at any one stage of the epidemic, it might be

hypothesised that childhood SEC may have large effects on adult smoking in countries in

earlier stages of the tobacco epidemic.

9.1.4 Smoking in Russia

9.1.4.1 Trends in smoking

Smoking has been very common in Russia, at least amongst men, throughout the second

half of the twentieth century. Cigarette consumption increased further after the collapse of

the USSR, when tobacco markets were liberalised and tobacco control policies were

poorly enforced or insufficiently stringent to curb usage.336;337

Data from the WHO MONICA (Multinational Monitoring of Trends and Determinants in

Cardiovascular Disease) project from the mid 1980s to the mid 1990s showed little change

in the prevalence of daily smoking amongst men and women in Moscow.338 In Novosibirsk,

men showed a slight increase whilst the prevalence amongst women more than doubled

from 3 to 8% in a decade.338

In 1996, the New Russia Barometer (NRB) surveyed more than 1500 men and women

from across Russia. The prevalence of current smoking was more than five times higher

amongst women aged 18-34 than women older than 55, of whom only 5% were smokers,
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and two to three times higher amongst women aged 35-54.339 The men in the same

survey, however, showed less variation in smoking prevalence with age. The highest rates

were observed in those aged 25 to 44 (>70%) and the lowest in those aged over 65 (41%).

These data suggest that Russia is between stages two and three of the tobacco

epidemic.326

The Russia Longitudinal Monitoring Study (RLMS) showed that the prevalence of smoking

increased linearly in men and women and in most age groups between 1992 and 2003.340

Young men (18-34 years) and older women (65+ years) were the exceptions where no

trends were observed. These patterns suggest that the prevalence of smoking is likely to

flatten off amongst men and to increase rapidly amongst women in the coming years.

9.1.4.2 Socioeconomic circumstances and smoking

Data on the socioeconomic gradient in smoking in Russia are less consistent than findings

from the west, and a linear gradient was found only exceptionally. A survey in 1992 of 380

men and 455 women aged 25-64 living in the Republic of Karelia also found inverse

educational gradients in smoking prevalence in both men and women, although the

differences were not statistically significant.341

The 1996 NRB showed that the prevalence of smoking varied by educational category,

with the highest rates observed amongst those with secondary or less education (38%).

Those with higher, secondary or vocational level education all showed relatively low rates

of smoking (10-16%), whilst those with technical education (intermediate between

secondary and higher education) had a rate of 22%.339

More recent rounds of NRB showed that the trend to increasing rates of smoking with

decreasing levels of education was strengthened by 2004.342 There was a similar trend by

material position level in 1996, with more deprived men being more likely to smoke, which

had flattened off by 2004 such that the most deprived were the only ones with an

increased prevalence.342 Amongst women the trends were less clear. In 2004 there was no

trend in prevalence of smoking by educational level. In 1996, more deprived women were

more likely to smoke, but by 2004 this trend appeared to be in reverse, although this was

not statistically significant.342
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RLMS data from 1992 to 2003 showed an approximately constant educational gap in

smoking prevalence amongst men, with around 1.4 times as many men with less than

complete secondary education smoking as men with higher education. Amongst women,

an initially negligible gap grew until, in 2003, 1.7 times as many women with less than

complete secondary education smoked as women with higher education.340

9.1.5 Smoking in Poland

9.1.5.1 Trends in smoking

Data on annual per capita cigarette consumption in Poland showed a steady increase in

consumption from about 500 in 1935 to 2700 in the late 1970s, after which point

consumption fluctuated between 2300 and 2600 until 1992.220 Part of this five-fold increase

in per capita consumption may be explained by an increase in the number of cigarettes

consumed by existing smokers, however an increase in the prevalence of smoking over

this period is also likely.

Polish national data show that from the mid 1970s the prevalence of male and female

smoking was, respectively, decreasing and increasing slightly. In the early 1980s,

government use of tobacco coupons as payment lead to a sudden increase in the

proportions of smokers of both genders. Since 1982 the proportions of both male and

female smokers have dropped, with some minor fluctuations.220

The Warsaw centre of the MONICA project found less substantial changes in smoking

habits between 1984 and 1993. The proportion of smokers amongst 35 to 64 year-old men

fell from 59 to 52%, whilst amongst the equivalent female population the proportion of

smokers remained steady at 34%.343 These figures, however, are based on relatively small

samples (<800 for each gender in 1993) from the capital city, so may not be representative

for all of Poland.

A further survey showed that the prevalence of smoking amongst men decreased from at

least 1974, when more than 60% of the adult male population were regular smokers, to

around 40% in 1998. At the peak prevalence of women’s smoking in the mid 1980s the
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survey reports that around 35% of women were smokers and this fell to around 20% in

1998.32

9.1.5.2 Socioeconomic circumstances and smoking

There are few reports of socieoconomic differentials in smoking in Poland, but data

published in 1996 showed that the prevalence of smoking amongst unskilled workers was

2.1 times higher than that of white collar workers.344

MONICA data from 1989 suggest that relationships between smoking and SEC vary by

age, gender and location. Men and younger women (35-44 years) in urban areas who

were more highly educated had a lower prevalence of smoking, whilst amongst older

women in urban areas, smoking was most common amongst those with secondary

education, and less common amongst those with primary or university education.344

9.1.6 Smoking in the Czech Republic

9.1.6.1 Trends in smoking

MONICA data show that the prevalence of smoking amongst men in the Czech Republic

fell from 44% in 1985 to 39% in 1992, whilst proportions of female smokers increased

slightly from 21 to 23% in the same period.338

Between 1985 and 1997 older Czechs had lower rates of smoking than younger people.33

By the 1990s, however, the prevalence of smoking was slightly lower amongst the

youngest groups of men and women. These cohort effects suggest a secular trend

towards increasing uptake during the 1980s with a slowing, and possibly reversal, of this

trend in the early 1990s.

9.1.6.2 Socioeconomic circumstances and smoking

As with Poland, there are not many published reports of socioeconomic differentials in

smoking habits in the Czech Republic. In the 1980s and 1990s people in Czechoslovakia
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of higher SEC had a higher prevalence of smoking.344 MONICA data from 1989, however,

show that for men aged 35 to 54 and women aged 35 to 44 the rates of smoking

decreased with increasing education. For women aged 45 to 54 the opposite was true.344

9.2 Objectives

The first objective of this chapter is to establish the distribution of current smoking in each

of the three HAPIEE cohorts, by various sociodemographic factors.

Current smoking is a function of uptake and quitting smoking, and the SEC influences on

these are different, so this chapter will address the predictors of these factors separately.

The second and third objectives are to investigate the relationships of i) uptake of smoking

and ii) quitting smoking with childhood SEC.

9.3 Methods

9.3.1 Variables

As noted in the objectives above, there are three outcomes in this chapter: current

smoking, starting smoking and quitting smoking. The outcomes were all derived from the

question ‘Do you smoke cigarettes?’ as outlined in the methods chapter (section 4.2.1.4).

The main exposure variables were recalled measures of childhood SEC (assets at age 10,

paternal education, maternal education), all of which were coded such that a higher score

indicated higher SEC, and proxy, anthropometric measures (height, leg length, trunk

length), details of which are given in the methods chapter. Covariates are year of birth and

measures of adult SEC (education, material position, living space and assets), also

detailed in the methods chapter.

9.3.2 Statistical analysis

All analyses were conducted separately by sex and country, because of well recognised

gender differences in smoking habits, and because smoking habits are context specific.

Although this stratification was hypothesis driven, there were also interactions between
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SEC and both country and gender (section 4.4). To allow for secular trends in smoking,

age was included as a covariate in all multivariate analyses, and because the relationship

between age and smoking is non-linear, age was adjusted for in five year age bands, and

this variable was treated as categorical.

The populations were described in terms of the proportions of current smoking and ever

smoking and, of these, the proportions who had quit smoking. Prevalence of current

smoking, ever smoking and quitting smoking was shown by year of birth, in five year

groups, and by measures of childhood SEC.

Since current smoking is a product of starting and quitting smoking, full analyses were only

done for ever smoking and quitting, and not for current smoking.

Age-adjusted associations of each of the measures of childhood SEC and anthropometry

with smoking uptake were established using logistic regression. Multivariate logistic

regression was used to determine whether relationships between smoking uptake and

childhood SEC/anthropometry remained after further adjustment for measures of adult

SEC and anthropometry/childhood SEC. In adjustments for adult and childhood SEC, all

measures were included. Adjustments for anthropometric measures included only leg

length and trunk length. Similar analyses were used to investigate the relationships

between life course measures of SEC and quitting smoking. Tests for trend were obtained

using a continuous, rather than categorical, version of the exposure variable where

possible.

9.4 Results

9.4.1 Current smoking

Prevalence of smoking was higher amongst men than women, and highest

amongst Russian men and lowest amongst Russian women. The gender

difference in smoking prevalence in Russia was five times as great as in Poland,

and six times as great as in the Czech Republic (table 9.1). Prevalence of smoking

decreased with increasing age and increased with increasing number of childhood

assets. The relationship with parental education was less clear. Amongst women,

increasing parental education was associated with increasing prevalence of
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smoking, but amongst men this relationship was only observed in Poland (table

9.1).

Table 9.1. Prevalence (%) of current smoking by age and childhood SEC measures

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Current
smokers (%)

1177
(29.4)

2035
(49.2)

1876
(36.0)

1079
(23.6)

494
(10.0)

1557
(28.4)

Never
smokers (%)

1270
(31.7)

1071
(25.9)

1453
(27.9)

2505
(54.7)

4227
(85.7)

2785
(50.8)

Former
smokers (%)

1558
(38.9)

1034
(25.0)

1884
(36.1)

995
(21.7)

212
(4.3)

1142
(20.8)

Age

45-49 38.2 62.8 48.6 33.4 19.7 40.9
50-54 38.4 55.2 41.8 30.1 16.5 36.9
55-59 32.1 52.5 39.0 26.9 12.0 29.1
60-64 25.6 44.9 29.6 17.7 3.2 20.0
65-69 18.7 37.2 23.5 12.6 2.2 14.0
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Childhood assets

0 17.8 40.2 30.2 11.5 4.6 22.8
1 17.2 46.4 30.5 10.7 6.7 20.9
2 24.2 51.1 33.3 18.2 9.3 22.7
3 23.9 52.0 35.0 18.1 13.9 27.1
4 29.3 53.4 35.0 22.8 14.3 31.0
5 30.5 52.5 40.0 25.9 16.4 31.8
6 36.5 56.7 42.9 30.7 19.2 35.6
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Paternal education

< primary - 51.2 32.6 - 6.8 21.4
Primary - 47.2 33.7 - 9.8 24.6
Vocational - 53.2 41.1 - 12.2 33.1
Secondary - 46.8 35.8 - 11.4 32.6
University - 46.2 38.3 - 11.5 33.0
p for trend - 0.196 0.008 - <0.001 <0.001

Maternal education
< primary - 47.1 34.0 - 6.7 22.3
Primary - 49.9 33.6 - 10.2 26.4
Vocational - 52.3 42.8 - 12.2 33.0
Secondary - 49.4 38.5 - 11.6 31.6
University - 43.1 37.9 - 14.9 37.3
p for trend - 0.886 0.001 - <0.001 <0.001
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9.4.2 Starting smoking

9.4.2.1 Descriptive analysis

Starting (‘ever’) smoking was more common amongst men, and prevalence was highest

amongst Russian men and lowest amongst Russian women. The gender difference in

starting smoking was almost three times as great in Russia as in Poland or the Czech

Republic (table 9.2).

There was a positive trend in starting smoking with year of birth in each gender and

country group, other than Czech men, amongst whom starting smoking was less common

in the youngest men. The trends were steeper amongst women, and in particular Russian

women, the youngest group of whom had a uptake prevalence ten times that of the oldest

group (table 9.2).

Amongst women, smoking uptake increased with childhood assets and parental education,

whilst amongst men these were either much weaker or not apparent (table 9.2).
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Table 9.2. Distribution (%) of ever smoking by age and childhood SEC measures

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

N 4005 4140 5213 4579 4933 5484
Ever
smokers (%)

68.3 74.1 72.1 45.3 14.3 49.2

Age
45-49 66.1 79.6 75.9 55.3 28.4 61.7
50-54 71.6 76.1 73.3 51.7 22.2 56.9
55-59 70.5 76.9 72.4 50.6 17.8 52.2
60-64 68.9 70.7 71.2 39.0 4.8 39.7
65-69 64.7 70.1 68.2 33.3 3.2 34.2
p for trend 0.114 <0.001 <0.001 <0.001 <0.001 <0.001

Childhood assets
0 64.4 72.2 73.0 38.5 7.0 37.7
1 62.7 73.8 71.2 24.3 9.5 39.7
2 70.2 74.4 70.9 39.7 13.8 42.9
3 68.7 75.3 70.7 41.0 19.6 47.8
4 68.9 77.9 72.5 43.3 20.4 54.5
5 64.6 73.5 73.8 47.9 22.3 53.7
6 69.9 73.1 73.3 54.4 27.2 57.2
p for trend 0.690 0.604 0.200 <0.001 <0.001 <0.001

Paternal education
< primary - 76.2 72.4 - 9.2 39.6
Primary - 73.1 71.0 - 13.2 43.8
Vocational - 75.6 75.2 - 17.8 54.0
Secondary - 73.6 72.3 - 16.6 56.4
University - 69.2 69.8 - 19.9 55.8
p for trend - 0.073 0.910 - <0.001 <0.001

Maternal education
< primary - 74.2 72.5 - 9.4 41.1
Primary - 75.3 71.5 - 13.7 46.0
Vocational - 76.4 74.9 - 17.7 54.4
Secondary - 72.8 72.3 - 17.9 56.0
University - 63.7 70.6 - 21.6 55.7
p for trend - 0.024 0.773 - <0.001 <0.001
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9.4.2.2 Adult socioeconomic circumstances

Men showed approximately linear inverse associations between adult SEC and starting

smoking, although amongst Russian men there were no associations with either material

position or living space (table 9.3). These associations were not substantially altered after

adjustments, other than that between education and smoking in Polish men, which was

strengthened on adjustment for childhood SEC (results not shown in table).

Amongst women, the associations between measures of adult SEC and starting smoking

were less consistent (table 9.3). Women in the Czech Republic and Poland showed

inverse associations with material position and Russian women showed inverse

associations with assets. The associations showed little change after adjustment for

childhood SEC and anthropometric measures (not shown).

Table 9.3. OR [95% CI] for starting smoking for a one unit increase in adult SEC†

Czech Republic Russia PolandAdult SEC
measure OR

[95% CI]
p-value OR

[95% CI]
p-value OR

[95% CI]
p-value

Men

Education 0.67
[0.62, 0.73]

<0.001 0.73
[0.68, 0.79]

<0.001 0.72
[0.67, 0.77]

<0.001

Material
position

0.92
[0.89, 0.95]

<0.001 0.98
[0.97, 1.01]

0.148 0.92
[0.90, 0.94]

<0.001

Living space 0.88
[0.80, 0.97]

0.011 0.89
[0.75, 1.04]

0.150 0.83
[0.75, 0.92]

<0.001

Assets 0.91
[0.88, 0.94]

<0.001 0.92
[0.89, 0.95]

<0.001 0.94
[0.92, 0.97]

<0.001

Women

Education 0.94
[0.88, 1.01]

0.091 1.05
[0.96, 1.16]

0.260 1.05
[0.99, 1.11]

0.124

Material
position

0.94
[0.92, 0.96]

<0.001 0.99
[0.97, 1.02]

0.602 0.94
[0.92, 0.96]

<0.001

Living space 1.04
[0.97, 1.12]

0.249 0.91
[0.76, 1.10]

0.337 0.97
[0.89, 1.06]

0.519

Assets 0.98
[0.96, 1.01]

0.259 0.93
[0.89, 0.97]

<0.001 1.01
[0.98, 1.04]

0.488

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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9.4.2.3 Childhood socioeconomic circumstances

Men

There were no associations between starting smoking and childhood assets, although

amongst Polish men adjustments for adult SEC resulted in a positive association (table

9.4).

Amongst Russian men, age-adjusted analyses showed inverse associations between

parental education and starting smoking, whilst Polish men showed no associations (table

9.4). After adjustment for adult SEC the associations amongst Russian men were

weakened, and Polish men showed positive associations.

There were no associations between starting smoking and height or leg length (table 9.4).

Age-adjusted analyses showed an inverse association between trunk length and starting

smoking in Russian men, but this relationship was no longer statistically significant after

adjustment for adult SEC.

Women

Women showed positive associations between starting smoking and childhood assets

(table 9.5).

Russian women showed non-significant increases in the odds of starting smoking with

increasing parental education (table 9.5). Adjustments for adult SEC strengthened the

association, such that that with paternal education was borderline statistically significant. In

Polish women there were increasing odds of starting smoking with increases in parental

education.

Relationships between starting smoking and anthropometric measures were weak (table

9.5). Amongst Czech women there were no statistically significant relationships. Russian

and Polish women showed slight increases in the odds of starting smoking with increases

in height and leg length.
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Table 9.4. OR [95% CI] for men starting smoking for a one unit increase in direct and

indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age 0.98
[0.93, 1.04]

0.582 0.96
[0.91, 1.00]

0.053 0.99
[0.96, 1.03]

0.708

+ adult SEC 1.04
[0.98, 1.10]

0.245 0.97
[0.93, 1.02]

0.260 1.06
[1.02, 1.11]

0.002

+
anthropometry

1.02
[0.96, 1.08]

0.600 0.96
[0.91, 1.00]

0.073 1.00
[0.97, 1.04]

0.870

+ adult SEC,
anthropometry

1.08
[1.01, 1.15]

0.035 0.97
[0.93, 1.02]

0.284 1.07
[1.03, 1.12]

0.002

Maternal
education

Age - - 0.88
[0.83, 0.93]

<0.001 0.98
[0.93, 1.04]

0.570

+ adult SEC - - 0.93
[0.87, 0.99]

0.026 1.14
[1.06, 1.22]

<0.001

+
anthropometry

- - 0.88
[0.83, 0.93]

<0.001 0.97
[0.91, 1.04]

0.432

+ adult SEC,
anthropometry

- - 0.93
[0.87, 0.99]

0.026 1.12
[1.04, 1.20]

0.003

Paternal
education

Age - - 0.91
[0.86, 0.97]

0.002 0.98
[0.93, 1.03]

0.392

+ adult SEC - - 0.97
[0.92, 1.03]

0.385 1.12
[1.06, 1.20]

<0.001

+
anthropometry

- - 0.91
[0.86, 0.97]

0.003 0.97
[0.92, 1.03]

0.385

+ adult SEC,
anthropometry

- - 0.97
[0.92, 1.04]

0.412 1.11
[1.04, 1.18]

0.003

Anthropometry

Measured
height

Age 1.00
[0.99, 1.01]

0.665 0.99
[0.98, 1.00]

0.209 1.00
[0.99, 1.01]

0.649

+ child SEC 1.00
[0.98, 1.01]

0.587 0.99
[0.98, 1.01]

0.270 1.00
[0.99, 1.01]

0.714

+ adult SEC 1.01
[1.00, 1.02]

0.222 1.00
[0.99, 1.01]

0.944 1.01
[0.99, 1.02]

0.305

+ child & adult
SEC

1.01
[0.99, 1.02]

0.316 1.00
[0.99, 1.01]

0.776 1.00
[0.99, 1.01]

0.620

Leg
length

Age 1.00
[0.98, 1.01]

0.771 1.00
[0.99, 1.02]

0.869 1.00
[0.99, 1.01]

0.975

+ child SEC 1.00
[0.98, 1.01]

0.730 1.00
[0.99, 1.02]

0.833 1.00
[0.99, 1.02]

0.792

+ adult SEC 1.01
[0.99, 1.02]

0.493 1.01
[0.99, 1.03]

0.279 1.01
[0.99, 1.02]

0.309

+ child & adult
SEC

1.01
[0.99, 1.02]

0.577 1.01
[0.99, 1.02]

0.429 1.01
[0.99, 1.02]

0.535

Trunk
length

Age 1.00
[0.98, 1.02]

0.723 0.97
[0.95, 0.99]

0.013 0.99
[0.97, 1.01]

0.400

+ child SEC 1.00
[0.97, 1.02]

0.635 0.98
[0.95, 1.00]

0.023 0.99
[0.97, 1.01]

0.329

+ adult SEC 1.01
[0.99, 1.04]

0.217 0.98
[0.96, 1.00]

0.129 1.01
[0.99, 1.03]

0.620

+ child & adult
SEC

1.01
[0.99, 1.04]

0.309 0.98
[0.96, 1.00]

0.125 1.00
[0.98, 1.02]

0.941

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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 Table 9.5. OR [95% CI] for women starting smoking for a one unit increase in direct

and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age 1.08
[1.02, 1.13]

0.004 1.06
[1.01, 1.12]

0.018 1.07
[1.04, 1.11]

<0.001

+ adult SEC 1.08
[1.02, 1.14]

0.013 1.08
[1.02, 1.13]

0.004 1.07
[1.03, 1.10]

<0.001

+
anthropometry

1.08
[1.02, 1.15]

0.005 1.06
[1.01, 1.12]

0.020 1.08
[1.05, 1.12]

<0.001

+ adult SEC,
anthropometry

1.09
[1.02, 1.16]

0.011 1.07
[1.02, 1.13]

0.008 1.08
[1.04, 1.12]

<0.001

Maternal
education

Age - - 1.02
[0.95, 1.10]

0.520 1.12
[1.07, 1.18]

<0.001

+ adult SEC - - 1.04
[0.97, 1.12]

0.289 1.11
[1.04, 1.18]

0.001

+
anthropometry

- - 1.02
[0.95, 1.10]

0.534 1.11
[1.05, 1.18]

<0.001

+ adult SEC,
anthropometry

- - 1.04
[0.96, 1.12]

0.311 1.11
[1.03, 1.18]

0.003

Paternal
education

Age - - 1.06
[0.98, 1.13]

0.130 1.15
[1.10, 1.21]

<0.001

+ adult SEC - - 1.07
[1.00, 1.15]

0.059 1.16
[1.09, 1.23]

<0.001

+
anthropometry

- - 1.06
[0.99, 1.14]

0.110 1.15
[1.09, 1.21]

<0.001

+ adult SEC,
anthropometry

- - 1.08
[1.00, 1.16]

0.046 1.16
[1.09, 1.24]

<0.001

Anthropometry

Measured
height

Age 1.01
[1.00, 1.02]

0.149 1.02
[1.00, 1.03]

0.010 1.02
[1.01, 1.03]

0.002

+ child SEC 1.01
[1.00, 1.02]

0.169 1.02
[1.00, 1.04]

0.011 1.01
[1.00, 1.02]

0.033

+ adult SEC 1.01
[0.99, 1.02]

0.277 1.02
[1.01, 1.04]

0.007 1.01
[1.00, 1.03]

0.008

+ child & adult
SEC

1.01
[1.00, 1.02]

0.231 1.02
[1.00, 1.04]

0.010 1.01
[1.00, 1.02]

0.029

Leg
length

Age 1.01
[1.00, 1.03]

0.073 1.04
[1.02, 1.06]

<0.001 1.02
[1.01, 1.04]

0.002

+ child SEC 1.01
[1.00, 1.03]

0.098 1.04
[1.02, 1.06]

0.001 1.02
[1.00, 1.03]

0.021

+ adult SEC 1.01
[0.99, 1.03]

0.345 1.04
[1.02, 1.06]

<0.001 1.02
[1.00, 1.03]

0.010

+ child & adult
SEC

1.01
[0.99, 1.03]

0.327 1.04
[1.02, 1.06]

0.001 1.02
[1.00, 1.03]

0.030

Trunk
length

Age 1.00
[0.98, 1.02]

0.814 1.00
[0.97, 1.02]

0.831 1.01
[0.99, 1.03]

0.165

+ child SEC 1.00
[0.98, 1.02]

0.775 1.00
[0.97, 1.03]

0.953 1.01
[0.99, 1.03]

0.494

+ adult SEC 1.01
[0.99, 1.03]

0.504 1.00
[0.97, 1.03]

0.967 1.01
[0.99, 1.03]

0.228

+ child & adult
SEC

1.01
[0.99, 1.03]

0.420 1.00
[0.98, 1.03]

0.821 1.01
[0.99, 1.03]

0.357

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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9.4.3 Quitting smoking

9.4.3.1 Descriptive analysis

These descriptive analyses show that Russian smokers were the least likely to have quit

(table 9.6). Quitting was more common amongst younger age groups, other than amongst

Russian women.

Other than Russian women, in each gender and country group those who had fewer

assets in childhood were more likely to have quit (table 9.6). Associations between

parental education and quitting smoking were inconsistent between groups. Polish men

showed inverse associations with both parent’s education whilst Russian women showed

a positive relationship with paternal education, but no relationship with maternal education

and no associations were observed amongst Russian men or Polish women.
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Table 9.6. Distribution (%) of quitting smoking by age and childhood SEC measures

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Ever
smokers (N)

2735 3069 3760 2074 706 2699

Former
smokers (%)

57.0 33.7 50.1 48.0 30.0 42.3

Age

45-49 57.7 78.9 64.0 60.4 69.3 66.3
50-54 53.6 72.6 57.0 58.3 74.1 64.8
55-59 45.5 68.3 53.8 53.3 67.4 55.8
60-64 37.1 63.5 41.5 45.4 67.4 50.4
65-69 28.9 53.1 34.4 37.9 66.7 41.0
p for trend <0.001 <0.001 <0.001 <0.001 0.563 <0.001

Childhood assets

0 72.4 44.3 58.6 70.0 35.3 39.6
1 72.6 37.1 57.1 56.0 29.4 47.4
2 65.6 31.2 53.1 54.1 32.2 47.2
3 65.2 30.9 50.6 55.9 29.1 43.4
4 57.6 31.5 51.7 47.3 29.9 43.2
5 52.8 28.7 45.8 45.9 26.4 40.8
6 47.8 22.4 41.5 43.6 29.3 37.7
p for trend <0.001 <0.001 <0.001 <0.001 0.521 0.002

Paternal education

< primary - 32.8 55.0 - 26.3 45.9
Primary - 35.4 52.5 - 25.7 43.8
Vocational - 29.6 45.4 - 31.3 38.8
Secondary - 36.4 50.4 - 31.3 42.3
University - 33.3 45.2 - 42.3 40.9
p for trend - 0.758 0.002 - 0.013 0.204

Maternal education

< primary - 36.6 53.1 - 29.2 45.7
Primary - 33.7 53.0 - 25.5 42.7
Vocational - 31.6 42.9 - 31.3 39.4
Secondary - 32.2 46.8 - 35.1 43.5
University - 32.4 46.3 - 31.1 33.1
p for trend - 0.069 <0.001 - 0.151 0.152

* % of ever smokers who have quit
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9.4.3.2 Adult socioeconomic circumstances

People of higher adult SEC tended to be more likely to quit smoking (table 9.7). Amongst

women the associations were less consistent: there were no associations with living space

and amongst Russian women only an association with assets. The associations were not

affected by adjustment for childhood SEC or anthropometric measures (results not shown

in table).

Table 9.7. OR [95% CI] for quitting smoking for a one unit increase in adult SEC†

Czech Republic Russia PolandAdult SEC
measure OR [95%

CI]
p-value OR [95% CI] p-value OR [95% CI] p-value

Men

Education 1.25
[1.14, 1.38]

<0.001 1.22
[1.13, 1.32]

<0.001 1.22
[1.14, 1.31]

<0.001

Material
position

1.10
[1.06, 1.13]

<0.001 1.06
[1.03, 1.08]

<0.001 1.10
[1.08, 1.13]

<0.001

Living
space

1.09
[0.97, 1.23]

0.159 1.46
[1.22, 1.74]

<0.001 1.24
[1.10, 1.40]

<0.001

Assets 1.10
[1.06, 1.14]

<0.001 1.20
[1.16, 1.25]

<0.001 1.17
[1.13, 1.21]

<0.001

Women

Education 1.15
[1.04, 1.27]

0.005 1.07
[0.89, 1.28]

0.471 1.23
[1.13, 1.33]

<0.001

Material
position

1.08
[1.04, 1.12]

<0.001 1.02
[0.98, 1.07]

0.358 1.07
[1.05, 1.10]

<0.001

Living
space

0.94
[0.84, 1.05]

0.253 1.23
[0.87, 1.72]

0.239 1.02
[0.90, 1.16]

0.704

Assets 1.07
[1.02, 1.11]

0.003 1.08
[1.01, 1.16]

0.036 1.12
[1.08, 1.16]

<0.001

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset



Smoking 167

9.4.3.3 Childhood socioeconomic circumstances

Men

There were few statistically significant associations between childhood SEC and quitting

smoking (table 9.8). Amongst Czech men, an inverse association with assets was slightly

strengthened on adjustment for adult SEC. Russian men showed a positive association

between paternal education and quitting which was not significant after adjustment for

adult SEC measures.

Associations between quitting smoking and anthropometric measures were inconsistent

(table 9.8). Amongst Czech and Russian men there were slight positive associations

between height and quitting smoking, although after adjustment for adult SEC they were

no longer statistically significant amongst Czech men. There were no associations with leg

length but slight positive associations with trunk length. In Polish men this association was

not significant after adjustment for adult SEC.

Women

There was a positive association between paternal education and quitting amongst

Russian women, which was weakened after adjustment for adult SEC (table 9.9).

There were no statistically significant associations with height or leg length, but positive

associations with trunk length in Czech and Polish women (table 9.9). These associations

were weak, and no longer significant after adjustment for measures of adult SEC.
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Table 9.8. OR [95% CI] for men quitting smoking for a one unit increase in direct and

indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age 0.93
[0.88, 1.00]

0.035 0.96
[0.91, 1.01]

0.098 0.98
[0.94, 1.01]

0.221

+ adult SEC 0.89
[0.83, 0.95]

0.001 0.94
[0.89, 0.99]

0.015 0.90
[0.87, 0.94]

<0.001

+
anthropometry

0.92
[0.85, 0.99]

0.025 0.94
[0.89, 0.99]

0.030 0.97
[0.93, 1.01]

0.184

+ adult SEC,
anthropometry

0.89
[0.82, 0.96]

0.004 0.93
[0.88, 0.98]

0.005 0.90
[0.86, 0.95]

<0.001

Maternal
education

Age - - 1.06
[0.99, 1.14]

0.081 0.97
[0.91, 1.003]

0.318

+ adult SEC - - 0.98
[0.91, 1.05]

0.512 0.83
[0.77, 0.89]

<0.001

+
anthropometry

- - 1.04
[0.97, 1.11]

0.269 0.97
[0.91, 1.04]

0.441

+ adult SEC,
anthropometry

- - 0.96
[0.90, 1.04]

0.339 0.85
[0.78, 0.92]

<0.001

Paternal
education

Age - - 1.10
[1.04, 1.18]

0.003 0.97
[0.92, 1.03]

0.349

+ adult SEC - - 1.02
[0.95, 1.10]

0.533 0.85
[0.79, 0.91]

<0.001

+
anthropometry

- - 1.09
[1.02, 1.16]

0.014 0.97
[0.91, 1.03]

0.365

+ adult SEC,
anthropometry

- - 1.01
[0.94, 1.09]

0.712 0.86
[0.80, 0.93]

<0.001

Anthropometry

Measured
height

Age 1.01
[1.00, 1.03]

0.050 1.03
[1.02, 1.05]

<0.001 1.01
[1.00, 1.02]

0.233

+ child SEC 1.02
[1.00, 1.03]

0.026 1.03
[1.02, 1.04]

<0.001 1.01
[1.00, 1.02]

0.211

+ adult SEC 1.00
[0.99, 1.02]

0.608 1.02
[1.01, 1.04]

<0.001 1.00
[0.98, 1.01]

0.504

+ child & adult
SEC

1.00
[0.99, 1.02]

0.584 1.02
[1.01, 1.04]

0.001 1.00
[0.99, 1.01]

0.810

Leg
length

Age 0.99
[0.97, 1.01]

0.424 1.02
[1.00, 1.04]

0.053 0.99
[0.98, 1.01]

0.305

+ child SEC 0.99
[0.97, 1.01]

0.609 1.01
[1.00, 1.03]

0.142 0.99
[0.98, 1.01]

0.350

+ adult SEC 0.98
[0.95, 1.00]

0.027 1.01
[0.99, 1.03]

0.408 0.98
[0.97, 1.00]

0.066

+ child & adult
SEC

0.98
[0.95, 1.00]

0.031 1.01
[0.99, 1.03]

0.511 0.99
[0.97, 1.01]

0.165

Trunk
length

Age 1.05
[1.03, 1.08]

<0.001 1.08
[1.06, 1.11]

<0.001 1.04
[1.02, 1.06]

0.001

+ child SEC 1.06
[1.03, 1.08]

<0.001 1.08
[1.06, 1.11]

<0.001 1.04
[1.02, 1.06]

0.001

+ adult SEC 1.05
[1.02, 1.08]

<0.001 1.07
[1.04, 1.09]

<0.001 1.01
[0.99, 1.04]

0.231

+ child & adult
SEC

1.05
[1.02, 1.08]

<0.001 1.07
[1.04, 1.10]

<0.001 1.02
[0.99, 1.04]

0.167

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 9.9. OR [95% CI] for women quitting smoking for a one unit increase in direct

and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age 0.98
[0.90, 1.05]

0.514 0.98
[0.89, 1.08]

0.652 1.00
[0.96, 1.05]

0.891

+ adult SEC 0.93
[0.86, 1.02]

0.122 0.97
[0.88, 1.07]

0.523 0.96
[0.91, 1.01]

0.086

+
anthropometry

0.98
[0.90, 1.07]

0.659 0.98
[0.89, 1.08]

0.678 0.99
[0.94, 1.04]

0.619

+ adult SEC,
anthropometry

0.94
[0.85, 1.03]

0.182 0.97
[0.88, 1.07]

0.539 0.95
[0.90, 1.00]

0.044

Maternal
education

Age - - 1.12
[0.98, 1.29]

0.107 0.99
[0.92, 1.07]

0.891

+ adult SEC - - 1.09
[0.94, 1.26]

0.273 0.90
[0.83, 0.98]

0.017

+
anthropometry

- - 1.13
[0.98, 1.30]

0.094 1.00
[0.93, 1.09]

0.917

+ adult SEC,
anthropometry

- - 1.09
[0.94, 1.27]

0.240 0.92
[0.84, 1.01]

0.069

Paternal
education

Age - - 1.20
[1.05, 1.37]

0.009 0.99
[0.93, 1.06]

0.819

+ adult SEC - - 1.16
[1.01, 1.34]

0.038 0.90
[0.83, 0.97]

0.009

+
anthropometry

- - 1.20
[1.05, 1.37]

0.009 1.01
[0.94, 1.09]

0.818

+ adult SEC,
anthropometry

- - 1.16
[1.01, 1.34]

0.040 0.93
[0.85, 1.01]

0.082

Anthropometry

Measured
height

Age 1.01
[0.99, 1.03]

0.273 1.00
[0.97, 1.02]

0.797 1.00
[0.99, 1.01]

0.997

+ child SEC 1.01
[1.00, 1.03]

0.108 0.99
[0.96, 1.02]

0.583 1.00
[0.98, 1.01]

0.755

+ adult SEC 1.00
[0.98, 1.02]

0.797 0.99
[0.96, 1.02]

0.537 0.99
[0.98, 1.01]

0.381

+ child & adult
SEC

1.01
[0.99, 1.03]

0.415 0.99
[0.96, 1.02]

0.411 0.99
[0.98, 1.01]

0.374

Leg
length

Age 1.00
[0.97, 1.02]

0.776 1.00
[0.96, 1.03]

0.825 0.98
[0.96, 1.00]

0.090

+ child SEC 1.00
[0.98, 1.02]

0.957 0.99
[0.95, 1.03]

0.619 0.98
[0.96, 1.00]

0.093

+ adult SEC 0.99
[0.97, 1.02]

0.536 0.99
[0.95, 1.03]

0.611 0.98
[0.96, 1.00]

0.030

+ child & adult
SEC

1.00
[0.97, 1.02]

0.872 0.99
[0.95, 1.03]

0.470 0.98
[0.96, 1.00]

0.044

Trunk
length

Age 1.03
[1.00, 1.06]

0.028 1.00
[0.95, 1.05]

0.876 1.03
[1.00, 1.06]

0.023

+ child SEC 1.04
[1.01, 1.07]

0.009 0.99
[0.94, 1.04]

0.715 1.02
[1.00, 1.05]

0.088

+ adult SEC 1.02
[0.99, 1.05]

0.223 0.99
[0.94, 1.04]

0.626 1.02
[0.99, 1.05]

0.177

+ child & adult
SEC

1.03
[0.99, 1.06]

0.113 0.98
[0.93, 1.04]

0.565 1.02
[0.99, 1.05]

0.266

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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9.5 Discussion

9.5.1 Summary of results

With increasing age there was a decrease in prevalence of both current smoking and ever

smoking (other than Czech men), and an increase in quitting smoking (other than Russian

women). Women were less likely to be current smokers, to have started or to have quit

smoking than men.

Although associations were not consistent across all measures, higher childhood SEC

were linked to increased likelihood of women starting smoking, but a reduced likelihood of

Russian men starting. Amongst all groups other than Russian men, participants who had

the maximum number of assets in childhood had around 1.5-1.7 times the odds of starting

smoking of persons with no assets, after the effects of age, anthropometry and adult SEC

were taken into account. Effects of childhood SEC on quitting behaviour were less

common, and the direction of the effects was inconsistent. However, men who had no

assets in childhood had 1.5-2 times the odds of quitting smoking of those who had the

maximum number of assets.

Men’s anthropometry was not related to starting smoking, but was positively associated

with quitting, whilst women’s anthropometry was positively associated with starting but not

quitting. Relationships varied between countries, with Czech women and Polish men not

showing any associations. Amongst both men and women, height was associated with

smoking, but when height was broken into its constituent parts, trunk length was more

important amongst men, where a ten centimetre increase in trunk length was associated

with 1.6-2.0 times the odds of quitting smoking, and leg length was more important

amongst women, where a ten centimetre increase was linked to 1.2-1.5 times the odds of

starting.

Measures of adult SEC had more consistent and substantial effects on men’s starting and

quitting smoking and women’s quitting. In the reverse to the associations observed with

childhood SEC, those of higher adult SEC were less likely to have started smoking, and

more likely to quit.
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9.5.2 Limitations

In addition to the general limitations of the study (particularly the retrospectively reported

childhood SEC measures), several other features may affect the interpretation of results.

Firstly, parental smoking habits, which are an important determinant of an individual’s

smoking habits,327;328 were not collected. Odds ratios for associations between childhood

SEC and smoking may therefore be overestimated, because parental smoking is a

potential confounder.

Another important consideration is the potential effect on the accuracy of self-reported

smoking of social desirability bias. A striking feature of Russian smoking is the gender

difference in reporting. In 1985, twenty times as many men enrolled in MONICA in

Novosibirsk reported smoking as women (59% compared to less than 3%),338 in a 1992

survey in the Republic of Karelia 64% of men and 10% of women reported regular

smoking341 and RLMS data from the same year suggested eight times as many men as

women smoked.340

Thirdly, gender differences in smoking prevalence in Russia may be overestimated, due to

underreporting by women. The Republic of Karelia survey compared serum cotinine

measurements to reported smoking, and although 82% of women reported non-smoker

status, 13% of these had cotinine levels which suggested that they were regular

smokers.341 This finding suggests that almost half of Russian women smokers do not

report their habit, and was replicated in a study of women in Novosibirsk,345 suggesting

that smoking is less socially acceptable amongst Russian women. These studies have not

investigated whether this underreporting is differential by age or SEC, but older women,

amongst whom smoking may be less common, may also be less likely to report a smoking

habit. Although a similar proportion of Russian male self-reported non-smokers have been

shown to be smokers, self-reported non-smoking is less common (19% versus 82% of

women), so the absolute number of men affected is far fewer.341 In a Czech study, self-

reported active smoking correlated closely with blood thiocyanate (a metabolite of nicotine)

concentrations in men and women, suggesting that self-reported smoking is an accurate

measure in the Czech Republic.346 To my knowledge, the reliability of self-reported

smoking has not been investigated in Poland.
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Fourthly, smoking habits tend to vary by urban or rural location,344 and the HAPIEE study

populations are exclusively urban. A Russian study, using RLMS data, however, showed

that the prevalence of men’s smoking did not differ between urban and rural populations,

and women’s was similar in all urban populations, but lower in rural populations,340

suggesting that the Novosibirsk sample may be representative, at least, of the smoking

habits of urban-dwelling Russians. Again, similar studies have not investigated these

issues in the Czech Republic or Poland.

Finally, because of the large study population some odds ratios which vary very slightly

from the null, so have little practical relevance, are highly significant. The opposite issue

applies to the predictors of Russian women quitting smoking. Only small numbers of

Russian women reported smoking, so the group in which determinants of quitting smoking

can be investigated is accordingly even smaller. As a consequence very few statistically

significant associations were found in this group, even where effect estimates were

relatively large, due to the lack of power. In both cases there must not be an overemphasis

on the importance of statistical significance when interpreting the results.

9.5.3 Discussion of results

Childhood SEC influenced adult smoking behaviour in Russia, Poland and the Czech

Republic: people who experienced improved SEC in childhood were more likely to start,

and less likely to quit, smoking. The exception was Russian participants, amongst whom

higher parental education was associated with increased likelihood of quitting smoking, but

in all other cases the relationships were similar whether recalled or anthropometric

measures of childhood SEC were used.

Adjusting for adult SEC frequently substantially strengthened the observed associations.

Adult and childhood SEC had opposite effects: with improving adult SEC, starting smoking

was less likely whilst quitting was more likely. Although there were positive associations

between childhood and adult SEC, correlations were not sufficiently high for colinearity to

be a consideration (see chapter 5), so negative confounding by adult SEC was more

probable.

Those who experienced higher SEC in childhood were more likely to have taken up

smoking, other than amongst Russian men, where the inverse was observed. These
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results appear to be in contrast with results from previous studies in western countries,

which showed that whilst childhood SEC was inversely associated with women’s smoking,

there was no effect on men’s.95;96;98;333-335 Although participants of these previous studies

were not necessarily born more recently than the HAPIEE participants, they lived in

Western Europe, and therefore lived through later stages of the tobacco epidemic. As the

relationship of smoking with adult SEC varies throughout the epidemic,326 it stands to

reason that the relationship with childhood SEC would also vary, therefore the disparity

between the results here and previous findings may be attributable to these CEE countries

having been at earlier stages of the tobacco epidemic. In order to confirm this, further

investigation needs to be undertaken into the links between childhood SEC and smoking in

various countries.

With regard to quitting smoking, the results were mixed. There has been little previous

research into the early life predictors of quitting smoking, and the rationale for an

association is weak, with the temporality of the exposure (childhood SEC) and outcome

(quitting smoking) usually being distant. The potential for a far greater impact of later life

SEC on quitting smoking to eclipse a weaker effect of childhood SEC is great, and indeed

this is shown here: when associations between childhood SEC and quitting are adjusted

for adult SEC, the effects are weakened substantially, whereas in the reverse situation,

adjusting for childhood SEC does not alter the odds ratios.

The use of these data to place the three countries on the tobacco epidemic is limited

because it is not known when study participants took up and/or gave up smoking, so the

secular trends in smoking prevalence cannot be investigated. Additionally, the age range

of the study populations is limited to people over 45 years. However, the current

prevalence and the gender, age and socioeconomic distributions of smoking can give

some indication of the status of the countries with regard to the tobacco epidemic.

The small gender difference and low prevalence of current smoking in the Czech Republic,

the lack of association between age and ever smoking amongst men, and the inverse

associations between adult SEC and current smoking, suggest that this population is at

stage four of the tobacco epidemic. The inverse association between age and ever

smoking amongst women suggests that smoking may be becoming more common

amongst women, however a lower prevalence in the young women not included in this

study would fulfil the requirements of stage four of the epidemic.
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The patterns observed suggest that Russia is at stage two of the epidemic. Inverse

associations between age and current and ever smoking, which are particularly strong

amongst women, suggest increasing prevalence in both sexes, as previous reports have

suggested.338;340 Inverse associations between adult SEC and ever smoking here are less

consistent than in the other countries, which reinforces the observation in the literature that

there is no clear relationship between SEC and smoking.339;341;342 The very large gender

difference in both current and ever smoking prevalence is also most consistent with the

early stages of the epidemic.

It is not clear which stage of the tobacco epidemic Poland is at. The small gender

difference in current smoking prevalence and relatively low prevalence of current smoking

in both genders, and the inverse associations of ever and current smoking with both age

and adult SEC in both genders suggest that Poland is at stage four of the epidemic.

However, inverse associations between age and quitting smoking show that, at least in

this age range (45-69 years), the prevalence of smoking is increasing. Again, however, the

prevalence of smoking may be lower amongst young adults, so that overall prevalence

may not be increasing, as the literature suggests.32;220;343

9.5.4 Conclusions

In these CEE populations, who were born between 1933 and 1957, men and women who

experienced higher childhood SEC were more likely to take up smoking, suggesting that

the influence of childhood SEC on smoking uptake is dependent upon the stage of the

tobacco epidemic the country is in at the time. Male smokers who experienced higher SEC

in childhood were less likely to quit, even after taking into account the effects of adult SEC.

The findings from this chapter suggest that Poland and the Czech Republic are at stage

four of the tobacco epidemic, when rates smoking are declining, whilst Russia is at stage

two, when rates are increasing.
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Chapter 10. Adiposity

The previous chapters have shown that smoking in Russia, Poland and the Czech

Republic is socially patterned according to childhood experiences, whilst blood pressure

and lipids are not. This chapter establishes the relationship between SEC in early life and

total and abdominal adiposity in middle and older age in the three CEE populations. It

compares the patterns of adiposity between genders and across countries.

10.1 Literature review

There is an extensive literature on the relationship between adiposity and morbidity and

mortality from a number of health outcomes. Although the evidence on all-cause mortality

is inconsistent, with studies showing no association,347-350 inverse,351 positive,347;350-352 U-

shaped350;353-359 and J-shaped associations,348;360 obesity is consistently associated with

increased risk of CVD.361-363

The relationship between SEC and adiposity is dependent upon the stage of the nutritional

transition a society is in (see section 2.2.2.2). For instance obesity is initially most common

in more wealthy and educated people, because they are the first to adopt new lifestyles64

and technologies,364 and because diets high in animal fat are more expensive. However,

as observed in high income countries, and more recently in many middle income

countries,67;70;365 the social gradient in adiposity reverses, so that in time obesity is

associated with poverty. The large body of evidence in support of a link between SEC in

adulthood and childhood and adiposity is briefly summarised below.

10.1.1 Adiposity and adult socioeconomic circumstances

There are four major reviews on the association between adult SEC and adiposity. The

first, from 1989101 and an update in 2007366 included studies which used both objective and

self-reported measures of adiposity (body mass index (BMI) and other weight/height ratios,

skin fold thicknesses and waist to hip ratio (WHR)). Two further reviews summarised the

evidence from low and middle income countries published between 1989 and 2004367 and
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the relationship of adult SEC with weight change published between 1980 and 2002.368

Associations throughout are characterised as positive (high SEC-obesity), inverse (low

SEC-obesity) or non-significant or curvilinear.

Men

The relationship between SEC and adiposity in men is not clear-cut. In high income

countries, of the 66 studies published prior to 1989, 52% found an inverse association and

30%, a positive association, and those studies which did not find an association were often

of a smaller size.101 Among papers published after 1989, 37% of studies in high income

countries showed inverse relationships and 9% showed positive relationships.366

Comparing the results of the two reviews suggests that a shift may be occurring towards

an inverse association between men’s SEC and adiposity, at least in high income

countries.

14 studies published prior to 1989 investigated men in low and middle income countries,

and 86% of these found positive associations whilst none found inverse associations.101

The 2007 update covered 128 studies of men in medium income countries, 39% of which

found positive associations, and 6% of which found inverse associations. It also included

three studies in low income countries, all of which showed positive associations.366

Between 1989 and 2004, 14 studies were published from low- and middle-income

countries, half of which found positive associations whilst the remainder found no

association.367 Overall, 45% of the studies in low- and middle-income countries found a

positive association and 5% found an inverse association, and studies in which inverse

associations were observed were of populations in middle-income countries.

Women

Overall, both reviews of the literature on the relationship between SEC and adiposity in

high income countries101;366 suggested that for women in high income countries, improved

SEC was associated with lower adiposity. Of 54 studies published before 1989, 85% found

inverse associations and 13% found no association, whilst the study population of the

single study which showed a positive association were immigrants from a low income

country.101 Of 731 studies from high income countries published since 1989, 63% found

inverse associations and only 3% found positive associations.366
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The opposite association has been shown more frequently in low and middle income

countries. Ten of eleven studies published prior to 1989 found positive associations

between adiposity and SEC, whilst the final study showed no association.101 Of 173 more

recent studies from medium income countries and 35 from low income countries, 43% and

94% showed positive associations.366 At least amongst women, there may be a

relationship between the wealth of a country and the association between obesity and

SEC. However, of 14 studies of low and middle income populations published between

1989 and 2003, 10 (71%) found inverse associations, whilst two found positive

associations.367

10.1.2 Adiposity and childhood socioeconomic circumstances

The vast majority of studies investigating the relationship between SEC and adiposity have

concentrated on adult exposures and outcomes, but a smaller number of studies have

taken a life course approach and investigated the possible effects of childhood SEC on

adult adiposity. A review summarised those studies published prior to 1999: four of five of

women, eight of nine of men and three of four which pooled the sexes found inverse

associations between childhood SEC and adiposity, whilst the remaining studies showed

no association.369 Several studies did not adjust for adult SEC,306;370;371 and as there are

often strong associations between adult SEC and obesity there is a possibility of

confounding or mediation.

Since this review, several further studies on the association between childhood SEC and

adiposity in adulthood have been published. These studies are summarised below. There

were several weaknesses afflicting these studies, including the use of self-reported height

or weight,372-374 which tend to over- and underestimate, respectively,120-122;375 and of

retrospectively recalled measures of childhood SEC.93;96;372;374;376;377 Despite these

problems, all the studies found that childhood SEC were inversely associated with

adiposity in adulthood. There was, however, variation in the size of the effects, gender

differences, and the mediating role of adult SEC.

In 8756 women aged 22-27 living in Australia, maternal, paternal and own SEC were all

independently and inversely associated with BMI.372 However, both height and weight
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were self-reported, childhood SEC was recalled and there was a low response rate of

41%.

In 1044 Swedish men and women, overweight (BMI ≥ 25 kg/m2) at age 30 was more

common amongst those who had fewer than 12 years of schooling, but was not associated

with parental social class or own current social class.373 Although this study had an

extremely high response rate (96.4%), it’s relatively small size may have left it

underpowered to detect associations.

There were no social class differences in overweight or mean BMI amongst 15322

Glasgow University alumni in their late teens and early twenties.377 By their late thirties the

men’s BMI and overweight showed inverse associations with paternal social class, but a

similar association in women did not reach statistical significance, possibly due to the

relatively small number of women in the study. Adjustments were not made for social class

in adulthood, but the researchers argued that, due to their similar educational background,

the study population were likely to be fairly homogenous in this regard.

A study of 5464 Swedish women aged 45 to 73 showed that body fat, waist size, WHR

and change in BMI since age 20 were each inversely associated with both parental and

own occupational social class, and the two social class measures had similar sized

effects.374

The effects on obesity of manual and non-manual social class in childhood and adulthood

were investigated in seven population based surveys from Western Europe and the USA.93

Overall, effects were weaker amongst men, and in most studies adult social class was a

stronger determinant of obesity than childhood social class. The opposite was true,

however, in studies which prospectively collected childhood social class, suggesting that

inaccurate recall in the other studies may have lead to underestimation of the effects of

childhood social class.

Both paternal and own occupational social class were inversely correlated with measures

of adiposity in the Whitehall II cohort.96 Women’s current and childhood SEC were both

associated with BMI and waist circumference, whilst only current SEC showed an

association with WHR. Amongst men, effects were smaller, and only BMI was associated

with childhood SEC.
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In 11,115 men and women aged 20 to 61 in Tromso, Norway adult SEC (educational level)

and childhood SEC (family economy) both had inverse effects on women’s BMI, whilst

amongst men only current SEC had an independent effect and this was approximately half

the size of the effect in women.376

The 1958 British birth cohort data were used to investigate the relative importance of

social class at birth and at ages 7, 11, 16, 23 and 33 in predicting obesity (BMI ≥ 30 kg/

m2) at age 33.100 Women’s obesity was predicted by lower social class at age 7, and men’s

was predicted by lower social class at birth, whist social class in adolescence and

adulthood did not affect adult obesity, in either gender.

The evidence overwhelmingly points to inverse associations between childhood SEC and

adiposity and obesity in adulthood, although effects may be less strong amongst men. All

of the studies discussed above took place in western countries which have been in the

final stage of the nutritional transition for some time and similar relationships have not

been explored in CEE countries.

10.1.3 Adiposity and anthropometry

In this thesis, height and its components (leg and trunk length) are being investigated as

proxy measures of SEC in early life. In this chapter, however, where the outcomes under

investigation are three anthropometric measures of adiposity, there is potential for positive

associations to be observed due to the adiposity measures not being independent of

height.

BMI was specifically developed as a measure of adiposity which would not be dependent

on height,378 however there is a debate in the literature as to whether it achieves this

independence. Amongst members of the 1958 British birth cohort there was an inverse

linear association of adult height and BMI,379 whilst another study showed that tall and

short people with the same BMI had very similar body compositions,380 so the evidence is

not conclusive.

Although waist circumference is not adjusted for height in any way, and it may therefore

have been predicted to be dependent upon height, this has been shown not to be the case
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amongst white British and Dutch adults.381 As a ratio of two horizontal measures, WHR is

unlikely to be dependent upon height.

The implication from the literature is that, in the following analyses as in previous chapters,

height may be treated as a proxy measure for childhood SEC. If waist circumference,

WHR or, possibly, BMI were found to be associated with height in the following analyses

this may be interpreted as evidence in support of an effect of early life circumstances on

adiposity in adulthood. Regarding waist circumference and WHR, the same approach may

be taken with leg and trunk length as with height, however, as the trunk is heavier than the

legs, BMI might be predicted to be positively related to the former, and inversely to the

latter, and this may not be interpreted as implying a relationship with childhood SEC.

10.2 Objectives

The overall aim of this chapter is to investigate the association of childhood SEC with

adiposity in the three populations in the HAPIEE cohort. The specific objectives are to

assess the relationships between both the recalled and the proxy (anthropometric)

indicators of childhood SEC and three measures of adiposity.

10.3 Methods

10.3.1 Variables

Three measures of adiposity, all widely used in epidemiological research, were selected as

outcome variables in this chapter: BMI, which indicates overall adiposity, and waist

circumference and WHR, which both indicate abdominal adiposity. For full details of

measurement and calculation, see the methods chapter (Chapter 4).

The main exposure variables were measures of childhood SEC (assets at age 10, paternal

education, maternal education) and anthropometric measures (height, leg length, trunk

length), details of the measurement of which are provided in Chapter 4. Covariates

included adult SEC (education, material position, living space and assets) and age, as a

continuous variable other than for the purposes of the descriptive analysis, where five year

age groups were used.
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10.3.2 Statistical analysis

The stages of the analysis are described below. Similar analyses were performed for each

of the three measures of adiposity (BMI, waist circumference, waist to hip ratio).

1. The mean of the adiposity measure and the prevalence of obesity were

calculated. The distribution of adiposity by age and by each of the three

measures of childhood SEC were described and tests for trend were used to

determine whether there were linear trends in adiposity.

2. Linear regression assessed the age-adjusted associations between adult SEC

and adiposity.

3. Linear regression was used to investigate the associations between childhood

SEC (maternal and paternal education and assets) and adiposity. Initial

analyses were age-adjusted, and further analyses also adjusted for adult SEC

(education, material position, living space and assets) and leg and trunk length.

4. Linear regression was used to investigate the associations between adult

anthropometric measures (height, leg length and trunk length) and adiposity.

Initial analyses were age-adjusted, and further analyses also adjusted for adult

SEC (education, material position, living space and assets) and childhood SEC

(maternal and paternal education and assets).

All analyses were conducted separately for men and women, due to gender differences in

patterns of adiposity, and analyses were stratified by country to enable examination of

inter-country differences. Likelihood ratio tests showed that there were interactions

between each exposure and both gender and country (see section 4.4). Age was included

as a covariate in all multivariate analyses, because adiposity tends to increase with age.374
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10.4 Results

10.4.1 Descriptive analyses

10.4.1.1 BMI

Although mean BMI in the country and gender groups only varied between 27 and

30kg/m2, the prevalence of obesity (BMI ≥ 30kg/m2) varied substantially by gender and

country (table 10.1). In each country, obesity was more frequently observed in women: it

was more than twice as common amongst Russian women as men (47% compared to

21%), whilst in the Czech Republic the gender gap was only 2%. The overall prevalence of

overweight (BMI ≥ 25) was twice that of obesity and Russian men and women were the

extreme low and high prevalence groups. In the Czech Republic and Poland overweight

was more common amongst men than women.

BMI increased with age, assets in childhood and maternal education (other than Russian

men) and paternal education (other than Polish men) (table 10.1).
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Table 10.1. Mean [SD] BMI (kg/m2) by age and childhood SEC measures

Men Women

Czech
Republic

Russia Poland Czech
Republic

Russia Poland

N 3266 4133 4500 3858 4917 4751
BMI 28.3 [3.9] 26.6 [4.4] 28.0 [4.0] 28.2 [5.0] 30.2 [5.7] 28.3 [5.1]
%
overweight*

81.3 61.3 77.5 71.5 82.3 71.9

% obese
†

29.8 20.8 27.5 31.9 47.1 34.3
Age

45-49 27.3 [3.7] 26.2 [4.5] 27.5 [4.0] 26.2 [4.7] 28.9 [5.9] 26.7 [4.8]
50-54 28.1 [3.9] 26.8 [4.5] 27.9 [4.3] 27.3 [5.0] 29.9 [5.8] 27.6 [5.1]
55-59 28.5 [3.9] 26.9 [4.5] 27.9 [4.0] 28.7 [5.1] 30.5 [5.7] 28.8 [4.9]
60-64 28.7 [4.0] 26.4 [4.2] 28.4 [3.9] 29.2 [5.0] 30.5 [5.6] 29.1 [4.9]
65-69 28.7 [4.0] 26.7 [4.4] 28.0 [3.9] 29.1 [4.7] 30.7 [5.4] 29.6 [5.2]
p for trend <0.001 0.970 0.001 <0.001 <0.001 <0.001

Assets in childhood

0 30.0 [4.6] 26.5 [4.3] 28.3 [4.5] 30.4 [3.7] 30.7 [5.4] 29.7 [5.2]
1 28.6 [4.0] 26.6 [4.5] 28.0 [3.8] 29.6 [4.9] 30.6 [5.8] 29.5 [5.1]
2 28.7 [3.8] 26.6 [4.4] 28.0 [4.1] 29.1 [4.8] 30.2 [5.6] 29.3 [4.9]
3 28.9 [4.1] 26.5 [4.4] 28.0 [4.2] 29.0 [4.9] 30.1 [6.0] 28.1 [4.9]
4 28.2 [3.7] 26.6 [4.3] 28.0 [4.2] 28.3 [5.1] 29.7 [5.8] 28.1 [5.3]
5 28.2 [3.9] 27.0 [4.5] 27.7 [3.9] 27.7 [5.0] 29.3 [5.2] 27.8 [5.0]
6 27.8 [4.0] 26.6 [4.5] 27.7 [4.1] 27.1 [5.0] 28.9 [5.7] 27.2 [4.9]
p for trend <0.001 0.361 0.012 <0.001 <0.001 <0.001

Paternal education

< primary - 26.2 [4.4] 27.7 [4.1] - 30.8 [5.7] 29.6 [5.1]
Primary - 26.7 [4.5] 28.1 [4.1] - 30.1 [5.5] 28.9 [4.9]
Vocational - 26.6 [4.4] 28.0 [4.0] - 30.0 [6.0] 28.1 [5.3]
Secondary - 26.9 [4.4] 27.9 [3.8] - 29.9 [5.6] 27.5 [4.8]
University - 26.7 [4.6] 27.7 [4.2] - 29.4 [5.4] 26.8 [5.0]
p for trend - 0.010 0.146 - <0.001 <0.001

Maternal education

< primary - 26.6 [4.5] 28.0 [4.2] - 30.9 [5.7] 29.6 [5.3]
Primary - 26.7 [4.5] 28.1 [4.1] - 30.2 [5.7] 28.7 [5.0]
Vocational - 26.7 [4.4] 27.7 [3.8] - 29.8 [5.4] 28.0 [5.0]
Secondary - 26.6 [4.4] 27.8 [3.9] - 29.9 [5.8] 27.3 [4.9]
University - 26.3 [4.4] 27.0 [4.2] - 28.7 [5.9] 26.4 [5.0]
p for trend - 0.846 0.001 - <0.001 <0.001

* BMI ≥ 25; 
†
 BMI ≥ 30
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10.4.1.2 Waist circumference

Abdominal obesity, assessed by waist circumference, was more prevalent amongst

women, and was most common amongst Russian women and least amongst Russian men

(table 10.2). Waist circumference increased with age and decreased with improving

childhood SEC: amongst women this was irrespective of the SEC measure used but

amongst men the trends were less consistent. Assets were linked to Czech and Polish

men’s waist circumference, and maternal education to Polish and Russian men’s waist

circumference.

Table 10.2. Mean [SD] waist circumference (cm) by age and childhood SEC

measures

Men Women

Czech
Republic

Russia Poland Czech
Republic

Russia Poland

N 3273 4137 4518 3865 4933 4765
WC 98.7 [10.5] 94.1 [12.2] 97.7 [10.5] 89.1 [12.9] 91.9 [13.2] 87.8 [12.1]
% obese* 32.5 23.8 30.6 48.4 58.8 46.0

Age

45-49 94.9 [9.5] 92.0 [12.0] 95.8 [10.7] 83.1 [12.3] 87.7 [13.2] 83.2 [11.4]
50-54 97.2 [10.0] 94.0 [12.2] 97.0 [10.9] 86.5 [12.6] 90.3 [13.0] 85.7 [12.3]
55-59 99.0 [10.1] 94.4 [12.3] 97.4 [10.2] 89.9 [12.7] 92.4 [13.0] 89.0 [11.9]
60-64 100.4 [10.7] 93.7 [11.9] 99.1 [10.4] 92.1 [12.7] 93.4 [13.0] 89.8 [11.5]
65-69 100.4 [10.7] 95.6 [12.4] 91.9 [11.9] 91.9 [11.9] 94.3 [13.0] 91.8 [11.8]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Assets in childhood

0 103.5 [10.6] 94.6 [11.9] 98.9 [11.3] 94.1 [11.1] 94.5 [13.0] 90.1 [12.5]
1 99.5 [10.0] 94.3 [12.3] 98.1 [9.9] 92.4 [12.1] 93.2 [13.3] 90.6 [11.9]
2 99.7 [10.0] 93.9 [12.3] 97.9 [10.4] 91.5 [11.9] 91.6 [13.1] 89.9 [11.7]
3 99.9 [10.8] 93.3 [12.2] 97.9 [10.5] 91.2 [12.4] 91.4 [13.1] 87.6 [11.7]
4 98.4 [10.2] 94.0 [11.9] 98.0 [10.8] 89.4 [13.1] 90.3 [13.4] 87.8 [13.0]
5 98.4 [10.7] 95.1 [11.6] 97.1 [10.1] 87.8 [13.0] 89.6 [12.6] 86.3 [11.8]
6 97.2 [10.0] 93.7 [12.6] 96.9 [10.7] 86.1 [13.0] 87.7 [12.5] 84.9 [11.8]
p for trend <0.001 0.494 0.001 <0.001 <0.001 <0.001

Paternal education

< primary - 94.0 [12.2] 97.6 [10.7] - 94.1 [13.3] 91.1 [11.9]
Primary - 94.3 [12.5] 98.1 [10.5] - 92.1 [12.9] 89.1 [11.8]
Vocational - 93.8 [11.9] 97.5 [10.5] - 91.0 [13.5] 87.4 [12.5]
Secondary - 94.7 [12.0] 97.3 [10.0] - 90.6 [12.9] 85.8 [11.8]
University - 93.9 [12.8] 97.6 [11.2] - 89.6 [12.8] 84.7 [12.5]
p for trend - 0.721 0.195 - <0.001 <0.001

Maternal education

< primary - 94.7 [12.5] 98.5 [10.9] - 94.3 [13.2] 91.1 [12.4]
Primary - 94.0 [12.4] 98.0 [10.5] - 91.9 [13.2] 88.7 [11.9]
Vocational - 94.2 [12.3] 97.0 [9.8] - 90.5 [12.6] 86.8 [12.2]
Secondary - 93.7 [11.8] 97.3 [10.6] - 90.5 [13.1] 85.6 [11.9]
University - 93.1 [12.4] 96.1 [11.1] - 87.5 [13.2] 84.1 [13.1]
p for trend - 0.048 0.001 - <0.001 <0.001

* waist circumference >102cm for men and >88cm for women
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10.4.1.3 Waist to hip ratio

Abdominal obesity, as measured by waist to hip ratio (WHR) was almost twice as common

in men (74%) as in women (39%) (table 10.3). This may, however, reflect the cut-off

points, which are >0.90 and >0.85 for men and women, respectively. WHR increased with

age and decreased with improving childhood SEC (other than with paternal education in

Polish men).

Table 10.3. Mean [SD] waist to hip ratio by age and childhood SEC measures

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

N 3270 4137 4516 3860 4933 4763
WHR 0.95 [0.06] 0.94 [0.07] 0.94 [0.06] 0.83 [0.07] 0.84 [0.07] 0.83 [0.06]
% obese* 78.5 70.6 74.1 38.9 45.0 32.4

Age

45-49 0.92 [0.05] 0.92 [0.07] 0.93 [0.06] 0.81 [0.07] 0.81 [0.07] 0.81 [0.06]
50-54 0.94 [0.06] 0.93 [0.07] 0.93 [0.06] 0.83 [0.07] 0.83 [0.07] 0.81 [0.06]
55-59 0.95 [0.06] 0.93 [0.07] 0.94 [0.06] 0.84 [0.07] 0.84 [0.07] 0.83 [0.06]
60-64 0.95 [0.06] 0.94 [0.07] 0.95 [0.06] 0.85 [0.07] 0.86 [0.07] 0.04 [0.06]
65-69 0.96 [0.06] 0.96 [0.07] 0.95 [0.06] 0.85 [0.07] 0.86 [0.07] 0.84 [0.06]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Assets in childhood

0 0.97 [0.06] 0.95 [0.07] 0.94 [0.06] 0.85 [0.05] 0.87 [0.07] 0.84 [0.06]
1 0.96 [0.06] 0.94 [0.07] 0.94 [0.06] 0.85 [0.07] 0.85 [0.07] 0.84 [0.06]
2 0.95 [0.06] 0.94 [0.07] 0.94 [0.06] 0.84 [0.07] 0.84 [0.07] 0.83 [0.06]
3 0.95 [0.06] 0.93 [0.07] 0.94 [0.06] 0.84 [0.07] 0.83 [0.07] 0.83 [0.06]
4 0.95 [0.06] 0.93 [0.07] 0.94 [0.06] 0.84 [0.07] 0.83 [0.06] 0.83 [0.06]
5 0.94 [0.06] 0.93 [0.06] 0.93 [0.06] 0.83 [0.07] 0.83 [0.07] 0.82 [0.06]
6 0.94 [0.05] 0.93 [0.07] 0.93 [0.06] 0.82 [0.07] 0.81 [0.07] 0.81 [0.06]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Paternal education

< primary - 0.95 [0.07] 0.94 [0.06] - 0.85 [0.07] 0.84 [0.06]
Primary - 0.94 [0.07] 0.94 [0.06] - 0.85 [0.07] 0.83 [0.06]
Vocational - 0.93 [0.07] 0.94 [0.06] - 0.84 [0.07] 0.82 [0.06]
Secondary - 0.94 [0.07] 0.93 [0.06] - 0.83 [0.07] 0.82 [0.06]
University - 0.93 [0.08] 0.93 [0.06] - 0.83 [0.07] 0.81 [0.07]
p for trend - 0.006 0.071 - <0.001 <0.001

Maternal education

< primary - 0.95 [0.07] 0.94 [0.06] - 0.86 [0.07] 0.84 [0.06]
Primary - 0.94 [0.07] 0.94 [0.06] - 0.84 [0.07] 0.83 [0.06]
Vocational - 0.94 [0.07] 0.94 [0.06] - 0.83 [0.07] 0.82 [0.06]
Secondary - 0.93 [0.07] 0.93  0.06] - 0.83 [0.07] 0.82 [0.06]
University - 0.92 [0.07] 0.92 [0.06] - 0.81 [0.07] 0.81 [0.07]
p for trend - <0.001 0.002 - <0.001 <0.001

* WHR >0.90 (men), >0.85 (women)
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10.4.2 Adiposity and adult socioeconomic circumstances

10.4.2.1 BMI

Age-adjusted analyses showed that amongst Russian and Polish men, BMI increased with

improving adult SEC (table 10.4). Amongst Czech men, a statistically significant

association was only seen with education, where BMI decreased with increasing

educational attainment. There were not statistically significant associations between

education and BMI in Russian or Polish men.

Women’s BMI decreased as adult SEC improved (table 10.4). Education was the only

measure where an association was seen in all countries.

10.4.2.2 Waist circumference

Associations of adult SEC with waist circumference differed depending on the measure of

adult SEC, country and gender (table 10.4). The majority of statistically significant

relationships observed were in the expected direction: improved SEC in adulthood was

associated with smaller waist circumference. The exceptions to this pattern were seen

amongst Russian and Polish men, and larger waist circumference was linked to decreased

material position and living space.

10.4.2.3 Waist to hip ratio

Where associations between measures of adult SEC and WHR were statistically

significant, WHR tended to decrease as SEC improved (table 10.4). There were

exceptions, however, where improved SEC was associated with increased WHR: material

position and assets in Russians, and assets in Polish men. The effects were more

consistent amongst women than men, and, overall, education appeared to have the

greatest influence.
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Table 10.4. Age-adjusted change [95% CI] in adiposity for a one unit increase in

measures of adult SEC†

Czech Republic Russia Poland
Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

BMI (kg/m2)
Men

Education -0.56
[-0.72, -0.40]

<0.001 0.14
[0.01, 0.28]

0.035 -0.07
[-0.19, 0.06]

0.281

Material
position

-0.01
[-0.07, 0.05]

0.829 0.09
[0.05, 0.13]

<0.001 0.10
[0.06, 0.15]

<0.001

Living
space

0.04
[-0.10, 0.17]

0.583 0.56
[0.24, 0.88]

0.001 0.09
[-0.12, 0.30]

0.411

Assets 0.04
[-0.02, 0.11]

0.186 0.31
[0.25, 0.38]

<0.001 0.23
[0.18, 0.28]

<0.001

Women
Education -1.08

[-1.25, -0.91]
<0.001 -0.63

[-0.79, -0.47]
<0.001 -1.02

[-1.17, -0.88]
<0.001

Material
position

-0.22
[-0.28, -0.15]

<0.001 -0.04
[-0.09, 0.01]

0.085 -0.07
[-0.12, -0.02]

0.003

Living
space

-0.33
[-0.53, -0.12]

0.002 -0.12
[-0.44, 0.19]

0.445 -0.56
[-0.79, -0.33]

<0.001

Assets -0.13
[-0.21, -0.05]

0.001 0.03
[-0.05, 0.11]

0.523 -0.09
[-0.16, -0.03]

0.011

Waist circumference (cm)
Men

Education -1.55
[-1.96, -1.13]

<0.001 0.14
[-0.23, 0.51]

0.449 -0.33
[-0.65, -0.02]

0.040

Material
position

-0.21
[-0.38, -0.05]

0.010 0.17
[0.07, 0.28]

0.002 0.20
[0.09, 0.31]

<0.001

Living
space

0.22
[-0.14, 0.58]

0.231 1.27
[0.38, 2.15]

0.005 0.06
[-0.48, 0.60]

0.831

Assets -0.07
[-0.23, 0.10]

0.434 0.67
[0.49, 0.85]

<0.001 0.50
[0.36, 0.64]

<0.001

Women
Education -2.91

[-3.34, -2.48]
<0.001 -1.51

[-1.88, -1.13]
<0.001 -2.50

[-2.83, -2.16]
<0.001

Material
position

-0.58
[-0.75, -0.42]

<0.001 -0.13
[-0.24, -0.03]

0.014 -0.25
[-0.35, -0.14]

<0.001

Living
space

-0.67
[-1.18, -0.15]

0.011 -0.48
[-1.21, 0.25]

0.195 -1.34
[-1.88, -0.80]

<0.001

Assets -0.44
[-0.63, -0.24]

<0.001 -0.07
[-0.26, 0.11]

0.437 -0.32
[-0.48, -0.16]

<0.001

Waist to hip ratio (x1000)
Men

Education -10.89
[-13.21, -8.58]

<0.001 -1.10
[-3.27, -1.07]

0.322 -3.94
[-5.73, -2.15]

<0.001

Material
position

-2.18
[-3.08, -1.28]

<0.001 1.09
[0.45, 1.73]

0.001 -0.25
[-0.87, 0.38]

0.438

Living
space

0.48
[-1.52, 2.47]

0.638 5.12
[-0.14, 10.38]

0.056 1.18
[-1.89, 4.26]

0.450

Assets -1.19
[-2.12, -0.26]

0.012 2.80
[1.74, 3.85]

<0.001 1.01
[0.21, 1.81]

0.014

Women

Education -13.88
[-16.23, -11.52]

<0.001 -4.30
[-6.30, -2.31]

<0.001 -11.64
[-13.41, -9.88]

<0.001

Material
position

-2.91
[-3.81, -2.01]

<0.001 0.31
[-0.25, 0.87]

0.284 -1.61
[-2.17, -1.05]

<0.001

Living
space

-3.46
[-6.25, -0.67]

0.015 -2.35
[-6.21, 1.51]

0.233 -5.94
[-8.73, -3.14]

<0.001

Assets -2.68
[-3.73, -1.62]

<0.001 0.88
[-0.10, 1.85]

0.077 -1.85
[-2.68, -1.01]

<0.001

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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10.4.3 Adiposity and childhood socioeconomic circumstances

10.4.3.1 BMI

Men

The age adjusted analyses showed a negative association between BMI and assets in

childhood amongst Czech, but not Russian or Polish, men (table 10.5). This association

was of only borderline statistical significance following further adjustments.

The inverse association between BMI and maternal education amongst Polish men was

unaffected by adjustments for adult SEC and anthropometric measures (table 10.5). No

association was observed amongst Russian men in the age adjusted analysis, but in the

fully adjusted analysis there was a similar relationship to that amongst Polish men.

No relationship between paternal education and BMI was observed amongst Polish men,

whilst amongst Russian men, age adjusted analysis showed a positive association which

was not significant in the fully adjusted analysis (table 10.5).

Leg length and trunk length showed, respectively, inverse and positive age adjusted

associations with BMI in all countries, and these relationships were unaffected by

adjustments for SEC (table 10.5). Amongst Russian men there was a positive association

between BMI and height which was similarly unaltered by adjustments for child and adult

SEC. There were no such relationships amongst Czech or Polish men.

Women

In women, there were inverse associations between each measure of childhood SEC and

BMI, which tended to be weakened after adjustment for adult SEC but were unaffected by

adjustment for anthropometric measures (table 10.6). After complete adjustment, several

associations remained statistically significant; between BMI and assets in childhood

(Russian women), maternal education (Russian and Polish women) and paternal

education (Polish women).

Women showed inverse associations of height and leg length with BMI, which were

weakened slightly on adjustment for childhood and adult SEC (table 10.6). Russian and

Polish women showed positive associations between trunk length and BMI, whilst although
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there was no association amongst Czech women in the age adjusted analysis, a small

positive association was apparent on adjustment for adult SEC.
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Table 10.5. Age-adjusted change [95% CI] in men’s BMI (kg/m2) for a one unit

increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.16
[-0.27, -0.05]

0.004 0.04
[-0.05, 0.13]

0.358 -0.04
[-0.11, 0.03]

0.219

+ adult SEC -0.12
[-0.24, 0.00]

0.043 0.02
[-0.07, 0.11]

0.714 -0.06
[-0.13, 0.02]

0.122

+
anthropometry

-0.16
[-0.27, -0.05]

0.004 0.02
[-0.06, 0.11]

0.595 -0.03
[-0.10, 0.03]

0.318

+ adult SEC,
anthropometry

-0.11
[-0.23, 0.01]

0.061 0.00
[-0.08, 0.09]

0.969 -0.04
[-0.12, 0.03]

0.240

Maternal
education

Age - - -0.03
[-0.15, 0.09]

0.648 -0.15
[-0.26, -0.03]

0.013

+ adult SEC - - -0.13
[-0.25, 0.00]

0.045 -0.17
[-0.30, -0.04]

0.013

+
anthropometry

- - -0.06
[-0.17, 0.06]

0.329 -0.13
[-0.25, -0.02]

0.022

+ adult SEC,
anthropometry

- - -0.14
[-0.26, -0.02]

0.025 -0.14
[-0.27, -0.01]

0.034

Paternal
education

Age - - 0.14
[0.02, 0.25]

0.017 -0.04
[-0.14, 0.07]

0.485

+ adult SEC - - 0.06
[-0.05, 0.18]

0.289 -0.03
[-0.15, 0.09]

0.590

+
anthropometry

- - 0.10
[-0.01, 0.21]

0.078 -0.02
[-0.13, 0.08]

0.684

+ adult SEC,
anthropometry

- - 0.04
[-0.07, 0.16]

0.492 0.00
[-0.12, 0.11]

0.955

Anthropometry

Height Age -0.02
[-0.04, 0.00]

0.047 0.03
[0.01, 0.05]

0.005 -0.01
[-0.03, 0.01]

0.333

+ child SEC -0.02
[-0.04, 0.01]

0.130 0.03
[0.01, 0.06]

0.004 -0.01
[-0.03, 0.01]

0.411

+ adult SEC -0.02
[-0.04, 0.01]

0.185 0.02
[0.00, 0.04]

0.083 -0.02
[-0.04, 0.00]

0.097

+ child & adult
SEC

-0.01
[-0.04, 0.01]

0.253 0.02
[0.00, 0.05]

0.046 -0.02
[-0.04, 0.00]

0.107

Leg
length

Age -0.11
[-0.14, -0.08]

<0.001 -0.10
[-0.13, -0.07]

<0.001 -0.12
[-0.14, -0.09]

<0.001

+ child SEC -0.11
[-0.14, -0.08]

<0.001 -0.10
[-0.13, -0.07]

<0.001 -0.12
[-0.14, -0.09]

<0.001

+ adult SEC -0.10
[-0.13, -0.07]

<0.001 -0.11
[-0.14, -0.08]

<0.001 -0.12
[-0.15, -0.09]

<0.001

+ child & adult
SEC

-0.10
[-0.13, -0.07]

<0.001 -0.11
[-0.14, -0.08]

<0.001 -0.12
[-0.15, -0.09]

<0.001

Trunk
length

Age 0.10
[0.07, 0.14]

<0.001 0.27
[0.23, 0.30]

<0.001 0.16
[0.13, 0.19]

<0.001

+ child SEC 0.11
[0.07, 0.15]

<0.001 0.28
[0.23, 0.32]

<0.001 0.16
[0.13, 0.20]

<0.001

+ adult SEC 0.11
[0.07, 0.15]

<0.001 0.25
[0.21, 0.29]

<0.001 0.14
[0.11, 0.18]

<0.001

+ child & adult
SEC

0.11
[0.07, 0.15]

<0.001 0.26
[0.22, 0.30]

<0.001 0.15
[0.11, 0.18]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 10.6. Age-adjusted change [95% CI] in women’s BMI (kg/m2) for a one unit
increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.22
[-0.35, -0.09]

0.001 -0.20
[-0.31, -0.09]

<0.001 -0.29
[-0.37, -0.21]

<0.001

+ adult SEC -0.05
[-0.20, 0.10]

0.484 -0.19
[-0.30, -0.08]

<0.001 -0.10
[-0.19, -0.01]

0.037

+
anthropometry

-0.18
[-0.31, -0.05]

0.007 -0.20
[-0.31, -0.10]

<0.001 -0.26
[-0.34, -0.18]

<0.001

+ adult SEC,
anthropometry

-0.03
[-0.17, 0.12]

0.714 -0.20
[-0.31, -0.09]

<0.001 -0.07
[-0.16, 0.01]

0.098

Maternal
education

Age - - -0.29
[-0.43, -0.15]

<0.001 -0.57
[-0.71, -0.44]

<0.001

+ adult SEC - - -0.19
[-0.34, -0.05]

0.010 -0.20
[-0.36, -0.04]

0.012

+
anthropometry

- - -0.28
[-0.42, -0.14]

<0.001 -0.53
[-0.67, -0.40]

<0.001

+ adult SEC,
anthropometry

- - -0.20
[-0.34, -0.05]

0.007 -0.17
[-0.33, -0.02]

0.028

Paternal
education

Age - - -0.20
[-0.33, -0.06]

0.004 -0.56
[-0.68, -0.44]

<0.001

+ adult SEC - - -0.10
[-0.24, -0.04]

0.162 -0.19
[-0.33, -0.04]

0.012

+
anthropometry

- - -0.19
[-0.33, -0.06]

0.004 -0.53
[-0.65, -0.41]

<0.001

+ adult SEC,
anthropometry

- - -0.11
[-0.25, 0.02]

0.105 -0.17
[-0.31, -0.02]

0.022

Anthropometry

Height Age -0.09
[-0.11, -0.06]

<0.001 -0.09
[-0.12, -0.06]

<0.001 -0.08
[-0.10, -0.05]

<0.001

+ child SEC -0.08
[-0.11, -0.06]

<0.001 -0.09
[-0.12, -0.06]

<0.001 -0.06
[-0.08, -0.03]

<0.001

+ adult SEC -0.05
[-0.08, -0.02]

0.001 -0.08
[-0.11, -0.05]

<0.001 -0.05
[-0.08, -0.03]

<0.001

+ child & adult
SEC

-0.05
[-0.08, -0.02]

0.001 -0.08
[-0.11, -0.05]

<0.001 -0.05
[-0.08, -0.02]

<0.001

Leg
length

Age -0.16
[-0.20, -0.13]

<0.001 -0.24
[-0.28, -0.20]

<0.001 -0.18
[-0.21, -0.15]

<0.001

+ child SEC -0.16
[-0.20, -0.12]

<0.001 -0.23
[-0.27, -0.19]

<0.001 -0.16
[-0.19, -0.13]

<0.001

+ adult SEC -0.14
[-0.18, -0.10]

<0.001 -0.23
[-0.27, -0.19]

<0.001 -0.16
[-0.19, -0.13]

<0.001

+ child & adult
SEC

-0.14
[-0.18, -0.10]

<0.001 -0.22
[-0.26, -0.18]

<0.001 -0.16
[-0.19, -0.12]

<0.001

Trunk
length

Age 0.00
[-0.04, 0.05]

0.959 0.13
[0.08, 0.18]

<0.001 0.09
[0.04, 0.13]

<0.001

+ child SEC 0.00
[-0.04, 0.05]

0.940 0.13
[0.07, 0.18]

<0.001 0.11
[0.07, 0.15]

<0.001

+ adult SEC 0.06
[0.02, 0.11]

0.011 0.13
[0.08, 0.18]

<0.001 0.12
[0.08, 0.17]

<0.001

+ child & adult
SEC

0.07
[0.02, 0.12]

0.005 0.13
[0.07, 0.18]

<0.001 0.12
[0.08, 0.17]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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10.4.3.2 Waist circumference

Men

In men, there were no consistent and/or significant associations between measures of

childhood SEC and waist circumference (table 10.7). The adjustments which were made

did not have an effect, other than when the relationship between Russian men’s mothers’

education and waist circumference was adjusted for anthropometry, an inverse association

was observed.

There were positive associations between all anthropometric measures and waist

circumference, which were generally unchanged after adjustments for SEC in childhood

and adulthood (table 10.7).

Women

In women, waist circumference decreased as SEC improved, whichever measure of SEC

was investigated (table 10.8). Adjusting for anthropometric measures slightly strengthened

these associations, but after further adjustment for adult SEC, the associations were no

longer statistically significant amongst Czech and Polish women.

There were positive age adjusted associations between all anthropometric measures and

waist circumference, other than leg length in Russian women and trunk length in Czech

women (table 10.8). After adjustments for child and adult SEC only Russian women’s leg

length did not show a positive association with waist circumference.
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Table 10.7. Age-adjusted change [95% CI] in men’s waist circumference (cm) for a

one unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.17
[-0.45, 0.12]

0.260 0.17
[-0.08, 0.41]

0.180 -0.04
[-0.22, 0.13]

0.637

+ adult SEC 0.02
[-0.29, 0.33]

0.905 0.12
[-0.13, 0.37]

0.338 -0.04
[-0.24, 0.15]

0.650

+
anthropometry

-0.31
[-0.59, -0.03]

0.033 0.01
[-0.23, 0.25]

0.927 -0.20
[-0.37, -0.02]

0.027

+ adult SEC,
anthropometry

-0.10
[-0.40, 0.21]

0.540 -0.01
[-0.25, 0.23]

0.917 -0.12
[-0.31, 0.07]

0.221

Maternal
education

Age - - -0.12
[-0.45, 0.20]

0.466 -0.25
[-0.54, 0.05]

0.108

+ adult SEC - - -0.30
[-064, 0.04]

0.082 -0.20
[-0.54, 0.14]

0.244

+
anthropometry

- - -0.39
[-0.70, -0.07]

0.016 -0.52
[-0.82, -0.23]

0.001

+ adult SEC,
anthropometry

- - -0.47
[-0.80, -0.14]

0.005 -0.31
[-0.65, 0.02]

0.064

Paternal
education

Age - - 0.20
[-0.11, 0.52]

0.201 0.03
[-0.24, 0.30]

0.829

+ adult SEC - - 0.08
[-0.25, 0.41]

0.639 0.14
[-0.17, 0.45]

0.380

+
anthropometry

- - -0.02
[-0.33, 0.28]

0.888 -0.25
[-0.52, 0.02]

0.069

+ adult SEC,
anthropometry

- - -0.05
[-0.37, 0.27]

0.766 0.02
[-0.29, 0.32]

0.919

Anthropometry

Height Age 0.28
[0.23, 0.34]

<0.001 0.39
[0.34, 0.45]

<0.001 0.31
[0.27, 0.36]

<0.001

+ child SEC 0.29
[0.24, 0.35]

<0.001 0.40
[0.34, 0.47]

<0.001 0.32
[0.27, 0.37]

<0.001

+ adult SEC 0.32
[0.26, 0.38]

<0.001 0.38
[0.32, 0.44]

<0.001 0.32
[0.27, 0.37]

<0.001

+ child & adult
SEC

0.32
[0.26, 0.38]

<0.001 0.39
[0.33, 0.45]

<0.001 0.32
[0.26, 0.37]

<0.001

Leg
length

Age 0.23
[0.15, 0.31]

<0.001 0.23
[0.15, 0.32]

<0.001 0.24
[0.17, 0.31]

<0.001

+ child SEC 0.24
[0.16, 0.32]

<0.001 0.23
[0.14, 0.32]

<0.001 0.24
[0.17, 0.31]

<0.001

+ adult SEC 0.27
[0.19, 0.36]

<0.001 0.21
[0.13, 0.30]

<0.001 0.25
[0.18, 0.32]

<0.001

+ child & adult
SEC

0.27
[0.18, 0.35]

<0.001 0.21
[0.12, 0.30]

<0.001 0.24
[0.17, 0.32]

<0.001

Trunk
length

Age 0.49
[0.39, 0.58]

<0.001 0.93
[0.83, 1.04]

<0.001 0.59
[0.51, 0.68]

<0.001

+ child SEC 0.49
[0.40, 0.59]

<0.001 0.96
[0.85, 1.07]

<0.001 0.60
[0.51, 0.69]

<0.001

+ adult SEC 0.52
[0.42, 0.62]

<0.001 0.92
[0.81, 1.03]

<0.001 0.58
[0.49, 0.67]

<0.001

+ child & adult
SEC

0.52
[0.42, 0.63]

<0.001 0.94
[0.83, 1.06]

<0.001 0.57
[0.48, 0.66]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table 10.8. Age-adjusted change [95% CI] in women’s waist circumference (cm) for
a one unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.37
[-0.71, -0.04]

0.029 -0.55
[-0.79, -0.30]

<0.001 -0.55
[-0.74, -0.35]

<0.001

+ adult SEC 0.13
[-0.24, 0.51]

0.493 -0.50
[-0.75, -0.25]

<0.001 -0.04
[-0.26, 0.17]

0.684

+
anthropometry

-0.41
[-0.75, -0.07]

0.018 -0.62
[-0.86, -0.37]

<0.001 -0.63
[-0.83, -0.44]

<0.001

+ adult SEC,
anthropometry

0.09
[-0.28, 0.47]

0.628 -0.56
[-0.81, -0.32]

<0.001 -0.10
[-0.31, 0.11]

0.369

Maternal
education

Age - - -0.88
[-1.20, -0.56]

<0.001 -1.12
[-1.45, -0.79]

<0.001

+ adult SEC - - -0.63
[-0.97, -0.30]

<0.001 -0.17
[-0.53, 0.20]

0.372

+
anthropometry

- - -0.95
[-1.27, -0.63]

<0.001 -1.24
[-1.57, -0.91]

<0.001

+ adult SEC,
anthropometry

- - -0.69
[-1.02, -0.35]

<0.001 -0.23
[-0.59, 0.14]

0.226

Paternal
education

Age - - -0.70
[-1.00, -0.39]

<0.001 -1.14
[-1.43, -0.84]

<0.001

+ adult SEC - - -0.46
[-0.78, -0.14]

0.005 -0.17
[-0.51, 0.17]

0.330

+
anthropometry

- - -0.76
[-1.06, -0.45]

<0.001 -1.28
[-1.58, -0.99]

<0.001

+ adult SEC,
anthropometry

- - -0.51
[-0.83, -0.19]

0.002 -0.26
[-0.60, 0.08]

0.141

Anthropometry

Height Age 0.11
[0.04, 0.18]

0.001 0.14
[0.08, 0.21]

<0.001 0.18
[0.12, 0.24]

<0.001

+ child SEC 0.12
[0.05, 0.19]

0.001 0.15
[0.09, 0.22]

<0.001 0.24
[0.18, 0.30]

<0.001

+ adult SEC 0.22
[0.15, 0.30]

<0.001 0.17
[0.11, 0.24]

<0.001 0.26
[0.20, 0.32]

<0.001

+ child & adult
SEC

0.23
[0.16, 0.31]

<0.001 0.18
[0.11, 0.24]

<0.001 0.27
[0.21, 0.33]

<0.001

Leg
length

Age 0.14
[0.04, 0.23]

0.004 0.03
[-0.06, 0.11]

0.545 0.12
[0.04, 0.20]

0.003

+ child SEC 0.14
[0.05, 0.24]

0.003 0.05
[-0.04, 0.14]

0.322 0.18
[0.10, 0.26]

<0.001

+ adult SEC 0.24
[0.14, 0.34]

<0.001 0.07
[-0.02, 0.16]

0.125 0.19
[0.11, 0.27]

<0.001

+ child & adult
SEC

0.23
[0.12, 0.33]

<0.001 0.08
[-0.01, 0.17]

0.088 0.20
[0.12, 0.28]

<0.001

Trunk
length

Age 0.11
[0.00, 0.22]

0.055 0.43
[0.31, 0.55]

<0.001 0.36
[0.25, 0.46]

<0.001

+ child SEC 0.13
[0.01, 0.24]

0.036 0.44
[0.32, 0.56]

<0.001 0.42
[0.31, 0.52]

<0.001

+ adult SEC 0.28
[0.16, 0.41]

<0.001 0.46
[0.34, 0.57]

<0.001 0.45
[0.35, 0.56]

<0.001

+ child & adult
SEC

0.31
[0.18, 0.44]

<0.001 0.45
[0.33, 0.57]

<0.001 0.47
[0.36, 0.57]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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10.4.3.3 Waist to hip ratio

Men

In age-adjusted models, there were no significant associations between measures of

childhood SEC and WHR in men (table 10.9). Further adjustments for adult SEC and

anthropometric measures most often did not change the results. The exception was with

maternal education amongst Russian men, where an inverse association was observed.

Age adjusted analyses did not reveal any associations between height or leg length and

WHR (table 10.9). Adjusting for child and adult SEC did not affect this, other than with leg

length in Czech men, where a positive association was observed after adjusting for adult

SEC. In both Czech and Russian men there were age adjusted associations between

trunk length and WHR, although in the former this was inverse, and in the latter it was

positive. These associations persisted after adjustment for child and adult SEC.

Women

Amongst women in Russia and Poland there were inverse associations between each

measure of childhood SEC and WHR in the age adjusted analyses (table 10.10). Adjusting

for adult SEC virtually removed the association amongst Polish women, but it persisted in

Russian women after this and adjustment for anthropometric measures. Czech women

showed no association between assets in childhood and WHR, either in the age adjusted

analysis or after further adjustments.

Inverse age adjusted associations were observed between height and WHR in Czech and

Russian, but not Polish, women (table 10.10). This relationship disappeared in Czech

women after adjustment for adult SEC, but remained significant in Russian women after

full adjustment. Leg length did not show an association with WHR in age adjusted

analyses, but after adjusting for adult SEC there was a positive association amongst

Polish women. With trunk length inverse age adjusted associations were seen in all three

countries, and amongst Polish women this was weakened on adjustment for adult SEC.
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Table 10.9. Age-adjusted change [95% CI] in men’s waist to hip ratio* for a one unit

increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.07
[-1.68, 1.54]

0.936 -1.16
[-2.61, 0.29]

0.118 -0.37
[-1.38, 0.63]

0.467

+ adult SEC 1.29
[-0.46, 3.04]

0.148 -1.35
[-2.81, 0.11]

0.071 0.04
[-1.05, 1.14]

0.937

+
anthropometry

0.13
[-1.49, 1.74]

0.879 -1.20
[-2.66, 0.26]

0.106 -0.43
[-1.45, 0.59]

0.409

+ adult SEC,
anthropometry

1.27
[-0.48, 3.02]

0.154 -1.35
[-2.81, 0.12]

0.072 0.01
[-1.09, 1.11]

0.990

Maternal
education

Age - - -1.56
[-3.48, 0.36]

0.111 -0.83
[-2.53, 0.86]

0.335

+ adult SEC - - -2.24
[-4.25, -0.24]

0.028 0.42
[-1.49, 2.33]

0.667

+
anthropometry

- - -1.66
[-3.60, 0.27]

0.092 -0.93
[-2.65, 0.78]

0.287

+ adult SEC,
anthropometry

- - -2.29
[-4.30, -0.27]

0.026 0.34
[-1.58, 2.27]

0.727

Paternal
education

Age - - -0.25
[-2.10, 1.59]

0.786 0.10
[-1.43, 1.63]

0.899

+ adult SEC - - -0.62
[-2.56, 1.33]

0.534 1.60
[-0.15, 3.35]

0.074

+
anthropometry

- - -0.35
[-2.20, 1.50]

0.713 0.14
[-1.42, 1.69]

0.864

+ adult SEC,
anthropometry

- - -0.68
[-2.63, 1.26]

0.492 1.65
[-0.11, 3.42]

0.066

Anthropometry

Height Age -0.28
[-0.60, 0.03]

0.081 -0.01
[-0.36, 0.35]

0.977 0.07
[-0.21, 0.36]

0.608

+ child SEC -0.29
[-0.61, 0.04]

0.081 0.05
[-0.32, 0.42]

0.789 0.04
[-0.25, 0.34]

0.773

+ adult SEC -0.06
[-0.40, 0.28]

0.737 -0.08
[-0.44, 0.28]

0.667 0.10
[-0.19, 0.40]

0.499

+ child & adult
SEC

-0.07
[-0.41, 0.28]

0.698 -0.01
[-0.39, 0.37]

0.957 0.05
[-0.25, 0.35]

0.758

Leg
length

Age 0.34
[-0.10, 0.78]

0.131 -0.42
[-0.93, 0.09]

0.109 0.25
[-0.14, 0.64]

0.206

+ child SEC 0.32
[-0.12, 0.77]

0.157 -0.38
[-0.91, 0.15]

0.155 0.23
[-0.17, 0.63]

0.261

+ adult SEC 0.65
[0.18, 1.12]

0.007 -0.52
[-1.03, 0.00]

0.050 0.33
[-0.07, 0.74]

0.107

+ child & adult
SEC

0.60
[0.13, 1.08]

0.013 -0.45
[-0.99, 0.08]

0.094 0.27
[-0.14, 0.69]

0.192

Trunk
length

Age -1.31
[-1.84, -0.77]

<0.001 0.66
[0.01, 1.32]

0.046 -0.18
[-0.68, 0.32]

0.477

+ child SEC -1.30
[-1.85, -0.76]

<0.001 0.79
[0.12, 1.46]

0.022 -0.24
[-0.76, 0.27]

0.355

+ adult SEC -1.17
[-1.76, -0.59]

<0.001 0.59
[-0.08, 1.25]

0.082 -0.24
[-0.76, 0.29]

0.375

+ child & adult
SEC

-1.12
[-1.71, -0.53]

<0.001 0.72
[0.03, 1.40]

0.040 -0.31
[-0.84, 0.22]

0.255

* WHR is multiplied by 1000; 
†
 One additional asset or one higher level of parental education, 1cm

change in height, leg length or trunk length
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 Table 10.10. Age-adjusted change [95% CI] in women’s waist to hip ratio* for a one

unit increase in direct and indirect measures of childhood SEC†

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age -0.76
[-2.60, 1.08]

0.417 -4.54
[-5.84, -3.23]

<0.001 -2.65
[-3.66, -1.65]

<0.001

+ adult SEC 1.57
[-0.49, 3.62]

0.134 -4.62
[-5.94, -3.30]

<0.001 -0.36
[-1.47, 0.75]

0.523

+
anthropometry

-0.51
[-2.36, 1.34]

0.591 -4.39
[-5.70, -3.08]

<0.001 -2.60
[-3.62, -1.59]

<0.001

+ adult SEC,
anthropometry

1.49
[-0.57, 3.54]

0.156 -4.46
[-5.78, -3.14]

<0.001 -0.40
[-1.50, 0.71]

0.484

Maternal
education

Age - - -4.15
[-5.85, -2.44]

<0.001 -4.08
[-5.77, -2.39]

<0.001

+ adult SEC - - -4.03
[-5.81, -2.25]

<0.001 0.47
[-1.45, 2.38]

0.632

+
anthropometry

- - -3.82
[-5.52, -2.11]

<0.001 -3.95
[-5.65, -2.24]

<0.001

+ adult SEC,
anthropometry

- - -3.77
[-5.56, -1.99]

<0.001 0.42
[-1.50, 2.34]

0.668

Paternal
education

Age - - -3.84
[-5.47, -2.21]

<0.001 -4.94
[-6.47, -3.41]

<0.001

+ adult SEC - - -3.89
[-5.59, -2.19]

<0.001 -0.49
[-2.27, 1.29]

0.589

+
anthropometry

- - -3.53
[-5.17, -1.90]

<0.001 -4.80
[-6.35, -3.26]

<0.001

+ adult SEC,
anthropometry

- - -3.65
[-5.36, -1.95]

<0.001 -0.53
[-2.31, 1.26]

0.562

Anthropometry

Height Age -0.76
[-1.13, -0.39]

<0.001 -0.67
[-1.01, -0.34]

<0.001 -0.24
[-0.54, 0.07]

0.129

+ child SEC -0.70
[-1.08, -0.32]

<0.001 -0.62
[-0.97, -0.27]

<0.001 -0.01
[-0.33, 0.30]

0.927

+ adult SEC -0.24
[-0.64, 0.17]

0.247 -0.60
[-0.94, -0.26]

0.001 0.13
[-0.19, 0.44]

0.431

+ child & adult
SEC

-0.23
[-0.64, 0.18]

0.278 -0.60
[-0.95, -0.24]

0.001 0.18
[-0.14, 0.50]

0.273

Leg
length

Age 0.08
[-0.43, 0.58]

0.764 -0.29
[-0.76, 0.17]

0.219 0.13
[-0.27, 0.54]

0.516

+ child SEC 0.13
[-0.40, 0.65]

0.639 -0.25
[-0.73, 0.23]

0.309 0.38
[-0.03, 0.79]

0.071

+ adult SEC 0.60
[0.05, 1.15]

0.033 -0.15
[-0.62, 0.32]

0.520 0.51
[0.09, 0.92]

0.017

+ child & adult
SEC

0.52
[-0.04, 1.09]

0.068 -0.16
[-0.64, 0.32]

0.510 0.57
[0.14, 0.99]

0.009

Trunk
length

Age -2.27
[-2.88, -1.66]

<0.001 -1.74
[-2.37, -1.12]

<0.001 -0.98
[-1.52, -0.44]

<0.001

+ child SEC -2.15
[-2.79, -1.51]

<0.001 -1.65
[-2.29, -1.01]

<0.001 -0.73
[-1.28, -0.17]

0.010

+ adult SEC -1.62
[-2.30, -0.93]

<0.001 -1.73
[-2.35, -1.10]

<0.001 -0.51
[-1.07, 0.04]

0.069

+ child & adult
SEC

-1.47
[-2.16, -0.77]

<0.001 -1.69
[-2.33, -1.05]

<0.001 -0.46
[-1.02, 0.11]

0.112

* WHR is multiplied by 1000; 
†
 One additional asset or one higher level of parental education, 1cm

change in height, leg length or trunk length
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10.5 Discussion

10.5.1 Summary of results

Adiposity, irrespective of the measure used, increased with age in all countries and both

genders, with the exception of BMI amongst Russian men, which remained stable in these

45-69 year olds.

When the effects of adult SEC and leg and trunk length were removed, adiposity tended to

decrease as childhood SEC improved, although the associations varied between

countries. Amongst Poles, childhood SEC did not influence abdominal adiposity (WHR or

waist circumference), but overall adiposity (BMI) decreased with improving parental

education. In Russia, there were decreases in both abdominal and total adiposity with

improving childhood SEC, although amongst men, of the SEC measures, only maternal

education had an influence. Czech adiposity, whether abdominal or overall, was not

related to childhood assets, the only direct measure of childhood SEC available here.

A Polish or Russian person whose mother had university education would have a BMI of

around 0.6kg/m2 lower than one whose mother has less than primary education. This

difference is of a similar magnitude to that seen with the recently discovered FTO gene

variant.382 A Russian man’s waist circumference would be 2cm smaller, and a Russian

woman’s 3cm smaller, and their WHR would be around 1% lower.

The relationships between anthropometry and adiposity were more consistently observed

across countries. Waist circumference tended to increase with height and leg and trunk

length, and BMI increased with height (other than amongst Czech and Polish men) and

trunk length, but decreased with leg length. WHR was not consistently associated with

anthropometry between gender and country groups; however it decreased with height and

trunk length, and increased with leg length.

10.5.2 Limitations

The major potential limitation of this chapter is the high proportion of missing data in the

adiposity measures, each of which had 11% missing data. This is discussed in detail in the

discussion chapter (chapter 12); however some further investigation has been undertaken
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here, as self-reported height and weight were available for the majority of those with

missing measured values. The age-adjusted associations of childhood SEC with BMI

calculated from self-reported anthropometry were similar to those with measured BMI (see

table A5.1). Mean self-reported BMI is 0.68kg/m2 lower than measured BMI (SD=1.49) due

to the overestimation of height and underestimation of weight which is commonly observed

in the literature,120-122 but the correlation between the two measures was high (correlation

coefficient 0.95). This would suggest that, although the prevalence of obesity may be

underestimated, the associations between SEC and adiposity estimated in this thesis are

not biased.

There are concerns relating to the relationships between height and its components and

the measures of adiposity. The consistently observed strong associations of waist

circumference with height and its components may be a direct effect of the association

between taller height and larger frames, and therefore greater waist measurements,

although waist circumference has been previously shown to be independent of height.381

These associations, for example the 0.9cm increase in waist circumference with a 1cm

increase in Russian men’s trunk length, were not repeated when other measures of

adiposity, which take body size into account, were investigated. They may, therefore, not

be an indication of a strong relationship between childhood SEC and adiposity.

BMI is a measure of weight in proportion to height squared, and this calculation should

account for the inevitable association between weight and height. However, there is an

unresolved debate as to whether the two measures are independent of one another. 378-380

The results here showed BMI to be related to height; inversely in women and positively in

Russian men, suggesting over-adjustment for the association between weight and height

amongst women, and inadequate adjustment amongst Russian men. BMI was inversely

associated with leg, and positively with trunk, length. This is illustrated by the strong

inverse association between BMI and leg to trunk ratio (table A5.2). The trunk is heavier

than the legs, so a person with greater than usual trunk length for their height will have a

higher BMI that expected as the calculation of BMI does not take into account the effect of

body proportions.

WHR, as a ratio, does not depend directly on height or any other anthropometric measure.

Although some relationships have been observed between various anthropometric

measures and WHR these are weak (10cm increase in an anthropometric measure ~ 0.02
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change in WHR) and do not show consistent patterns between countries, genders or

anthropometric measures.

10.5.3 Discussion of results

There were inverse associations of men’s adiposity with maternal education, but not with

other direct measures of childhood SEC, whilst women’s adiposity was inversely related to

all childhood SEC measures. These findings reflect the results of previous studies, which

have found that obesity is more common amongst those who experienced a more

disadvantaged childhood,93;96;100;369;372-374;376;377 but that the association may be weaker

amongst men93;96;376 and that observing it may be dependent upon the SEC373 or adiposity

measure96 chosen.

Very few men were underweight (3%, compared to 73% overweight or obese, as

measured by BMI, see figure A5.1), so the reduced adiposity amongst men with more

highly educated mothers may indicate a beneficial effect of increased maternal education.

Maternal education may impact upon adult obesity via several pathways. Recent studies

from the United States have shown that children and adolescents with lower SEC are

more likely to have unhealthy diets,144;145 and that more highly educated mothers are more

likely to recognise that their children are obese.383 Although these studies were conducted

on populations in which overweight was common and there was an inverse association

between SEC and adiposity, which contrast with the situation when the members of the

HAPIEE cohorts were children, the recent studies may still be relevant. They suggest that

more highly educated mothers make more informed choices about healthy ways to feed

their children, and that their children grow up with more healthy eating habits.

The results for women suggest a more complex relationship between childhood SEC and

adiposity in adulthood. Russian and Polish women showed similar associations with

maternal education to men. However, in Polish women there was also an inverse

association with paternal education, and in Russian women there were inverse

associations with both paternal education and assets in childhood. These results suggest

that, amongst Polish and Russian women at least, the financial aspect of childhood SEC

may have had an influence on adiposity, in addition to the influence of maternal education.
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The lack of observed effect of childhood SEC on adiposity amongst Czechs is likely to be

due to data on parental education not being available, and does not exclude the possibility

of a relationship similar to those observed amongst the Polish and Russian cohorts.

Overall obesity was more consistently related to childhood SEC than abdominal obesity: in

Russia improved childhood SEC was linked to a reduction in each measure of adiposity,

whilst in Poland it only appeared to affect BMI. These findings suggest a stronger influence

of childhood SEC on adiposity in Russia than in Poland, which may be a reflection of the

greater differentiation in socioeconomic experience between the social classes in the

USSR than in Poland, and particularly than in Czechoslovakia, in the period following

WWII.40

10.5.4 Conclusions

Childhood SEC are inversely associated with adiposity in these three CEE populations in

middle and older age, even after adjusting for age, adult SEC and leg and trunk length.

These relationships are similar to those observed in western populations, particularly in

that they are stronger amongst women than men. The relationships are most consistent in

Russia, possibly due to a steeper socioeconomic gradient in the USSR than Poland and

Czechoslovakia when these cohorts were children, in the years following WWII.
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Chapter 11. Cardiovascular disease risk

The previous four chapters have explored the impact of childhood SEC on four classical

CVD risk factors. They have shown that starting smoking is increasingly common with

improving childhood SEC, whilst adiposity decreases. Blood pressure and cholesterol

levels do not appear to be influenced by childhood SEC. This chapter seeks to investigate

overall CVD risk, as measured by a CVD risk score (SCORE) which takes three of these

classical risk factors (systolic blood pressure, total cholesterol and smoking) into account.

11.1 Literature review

11.1.1 CVD risk scores

Multiple methods have been developed for the assessment of CVD risk using the classical

risk factors. The two most commonly used risk scores are the Framingham Risk Score

(FRS)384 and the European Society of Cardiology’s Systematic Coronary Risk Evaluation

(SCORE).109

The FRS was developed in 1971384 and updated in 1991,283 using data from the

Massachusetts-based Framingham Heart and Offspring studies. 5573 participants were

included, who were aged 30-74 years and free from CVD at baseline. They were followed

up for 12 years, and 11% had incident CHD during follow-up. The score was designed to

predict 10 year risk of CHD incidence using gender, age, blood pressure and cholesterol.

SCORE was developed by the European Society of Cardiology in 2003, and is based on

data from 12 cohorts across Europe to estimate 10 year risk of CVD mortality. The cohorts

comprised more than 200,000 people (57% male) who were followed up for a total of 2.7

million person years, during which time there was 4% CVD mortality.109 SCORE uses

gender, age, smoking habits, systolic blood pressure and total cholesterol (or the ratio of

total to HDL cholesterol) to calculate a percentage ten-year risk of fatal CVD.

SCORE was chosen for use in this thesis because it is based on data from European

populations, and is the most widely used risk score in Europe, both in clinical practice and

in epidemiological research. SCORE’s predictive power has been tested in other European
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populations, and although it may over estimate CVD risk, it has been found to be clinically

useful.385-387

To my knowledge, there are no studies which have investigated the relationship between

height or SEC, either in childhood or adulthood, and SCORE. There is, however, a large

body of evidence regarding the associations with CVD outcomes, and this is reviewed

below.

11.1.2 Cardiovascular disease and adult socioeconomic circumstances

An inverse association between CVD and adult SEC is well established in western

countries. For instance, studies have tended to find higher rates of CVD or CHD amongst

those with lower levels of education,22;255;388-392 lower status jobs60;127;258;296;388;393-398 and

lower incomes.254;388;399 There are, of course, some exceptions to this generalisation, firstly

a Finnish study which showed women’s occupational social class to be related to CVD but

not men’s,397 and secondly a US study which did not find an association with income.398

The majority of the studies which found inverse associations are of Western European

populations, but they also include one based in the Czech Republic389 and three in

Russia.22;390;391

11.1.3 Cardiovascular disease and childhood socioeconomic circumstances

The first review of the literature on the impact of childhood SEC on CVD risk was

published in 1991 and discussed the results of 15 longitudinal studies of the relationship

between early life SEC and CVD: ten studies took CVD morbidity or mortality as their

outcome, whilst the remaining five used CVD risk factors.41 Of those studies which used a

CVD outcome, six had direct measures of childhood SEC as the exposure, whilst the

remaining four used height as an indirect measure. Those which used direct measures

variously showed them to be inversely related to CHD incidence, coronary, IHD and COLD

(chronic obstructive lung disease) mortality and prevalence of ischaemia. Studies using

adult height consistently showed inverse relationships with CHD incidence and mortality.

All these studies were based in western Europe or the USA.
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The literature on childhood SEC and CVD had broadened substantially by the time of the

publication of the second review in 2006, which included 40 studies, all of which were of

European and North American populations, other than one which was based in Hong

Kong.43 31 of these studies found that CVD and its subtypes were more common amongst

those who had been less advantaged in childhood. Of the two studies which found a

positive association, one was of former university students in Pennsylvania and used

number of siblings to indicate SEC.400 The socioeconomic distribution of the participants

may have been narrow, and number of siblings may not have been an accurate measure

of early life SEC. The other study, from the Czech Republic, had a case-control design,

and the results suggested that mothers of cases (people who had had a myocardial

infarction) were more highly educated, however the relationship was not statistically

significant.401

A further review, which was published in 2004, was of the literature on the relationship of

early life SEC with mortality from CVD, CHD and stroke.42 Of ten studies which

investigated the association with CHD mortality, seven showed an inverse association,

and of the six studies looking at stroke mortality, four found an inverse association.42 Five

of the nine studies concerned with CVD mortality showed an inverse relationship with

childhood SEC, whilst the rest found no association. These four studies are discussed in

detail below:

In 958 working women in the west of Scotland, there was no significant difference between

the risk of CVD mortality over 25 years of follow up in those whose fathers were of manual

and non-manual social class.266 This result remained unchanged after adjustment for a

number of classical cardiovascular risk factors. The relatively small sample size may have

left this study underpowered to detect a difference between the social groups, and in

dichotomising the social class variable detail may have been lost.

There was not a significant difference in CVD mortality amongst almost 7500 Danish men,

who were followed up between 15 and 49 years, between those whose fathers’

occupations were classified as high and middle class, and working class.402 When men

whose father’s social class was not known were compared to men with high and middle

class fathers, there was an increased risk of CVD risk (HR: 3.84, 95% CI: 1.75, 7.53).
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There was no change, amongst 1162 men and women, in the risk of CVD mortality with

increasing numbers of siblings.403 Participants in this cohort were originally selected as

school children on the basis of being identified as ‘gifted’ by their teachers, and were

followed up for 70 years. An association may not have been found here because number

of siblings was not an accurate measure of SEC, and, additionally, the SEC distribution of

the cohort will have been narrowed due to the selection criteria.

In the Nurses’ Health Study, no difference in risk of CVD mortality was detected between

women whose father’s occupational social class was ‘white collar’ or ‘blue collar’.404 There

was, however, a slight increase in risk of both total and non-fatal CVD amongst daughters

of blue collar workers. There were 117,006 women in the cohort, who were aged 30-55

years at recruitment and were followed up for 14 years.

11.1.3 CVD risk and anthropometry

The majority of the evidence relating to body height and CVD risk suggests that, as height

increases, risk decreases. Thirteen of sixteen studies which looked at the association

amongst men,405-416 and five of nine which looked at women405;408;410;416;417 found inverse

associations which remained after age-adjustment. Only one paper did not find a crude

association between height and CVD, and this was the only one which investigated the

components of adult height.418 It compared the predictive power of height, leg length, trunk

length and leg to trunk ratio on CHD incidence over 15 years amongst 2512 middle-aged

men living in South Wales, and found that only leg length was associated with CHD

incidence.

As discussed previously, there has been a debate in the literature as to whether overall

height or some component, such as leg length, has the strongest link with early life

SEC.158;307;418;419 Some commentators have suggested that leg and trunk length grow

during different critical periods of childhood, and that leg length is more vulnerable to

material position in early childhood.139;156 This period of vulnerability may coincide with a

critical period for CVD risk, either by a direct effect on CVD risk, or through learned

behaviours. If this were the case, leg length would act as a relatively specific indicator of

childhood socioeconomic conditions and as an indicator of CVD risk.
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11.2 Objectives

The overall aim of this chapter is to investigate how CVD risk in CEE, as measured by

SCORE, is predicted by SEC in childhood. The specific objectives are to assess the

relationship of three recalled measures of childhood SEC (asset score and maternal and

paternal education) and four anthropometric measures, used as proxy childhood SEC

measures (maximum height, measured height, leg length and trunk length) with SCORE.

This chapter will determine which dimension of SEC in early life has the most important

influence on CVD risk in later life, and whether education and knowledge of parents is

more or less important than economic resources. It will also establish whether leg or trunk

length or overall height is a better predictor of CVD risk.

11.3 Methods

11.3.1 Variables

The European Society of Cardiology’s (ESC) SCORE for risk of cardiovascular mortality

has been used as the main outcome of interest. SCORE was calculated using the ESC

tables for European populations at high risk of CVD.420 A score from zero to 47, which

indicates percentage risk of CVD mortality over ten years, is determined using gender,

age, smoking status, total cholesterol and systolic blood pressure (see appendix 6 for

tables). Higher scores are attributed for male gender, smoking, older age, higher systolic

blood pressure and higher total cholesterol.

Dichotomous variables were calculated, to separate those at high and low risk of CVD

mortality. For men, the cut off was 10%, and for women it was 5%, as the risk across the

population was insufficiently high for the 10% cut off to be useful.

11.3.2 Analysis

All analyses were performed separately for each country and gender, to enable

comparisons of the relationships between life course SEC and cardiovascular risk.



CVD Risk 207

SCORE was described in terms of the mean percentage risk and proportions of the

populations at high risk. Risk was described by age and each of the three direct measures

of childhood SEC (assets, maternal and paternal education).

Logistic regression was used to investigate the effect of adult SEC and direct and indirect

(anthropometric) measures of childhood SEC on high CVD risk (i.e. ≥ 10% in men and ≥

5% in women). Initial analyses were age-adjusted, and further adjustments were made for

anthropometry, childhood and adult SEC.

11.4 Results

11.4.1 Descriptive analysis

Table 11.1 shows the proportions of people at high risk of CVD, and the mean percentage

risk of CVD mortality in the next ten years. Both these measures were higher amongst

men and Russians, increased with age and decreased with improving childhood SEC.



Table 11.1. Prevalence (%) of high CVD risk* and mean [SD] percentage 10 year risk of CVD mortality, measured by SCORE, by
age and measures of childhood SEC

Men Women

Czech Republic Russia Poland Czech Republic Russia Poland

% high
risk

Mean [SD] % high
risk

Mean [SD] % high
risk

Mean [SD] % high
risk

Mean [SD] % high
risk

Mean [SD] % high
risk

Mean [SD]

12.6 5.5 [4.8] 18.3 6.6 [6.0] 11.4 5.2 [4.7] 8.1 1.8 [1.9] 14.4 2.2 [2.4] 8.3 1.7 [2.0]
Age

45-49 0.0 1.0 [0.2] 0.0 1.1 [0.3] 0.0 1.1 [0.3] 0.0 0.1 [0.3] 0.0 0.0 [0.0] 0.0 0.1 [0.3]
50-54 0.5 2.6 [1.5] 1.3 3.0 [1.8] 0.7 2.7 [1.6] 0.0 0.7 [0.5] 0.0 0.8 [0.5] 0.0 0.7 [0.5]
55-59 3.5 4.2 [2.3] 7.4 5.3 [3.0] 4.7 4.5 [2.5] 0.5 1.6 [1.1] 0.5 1.4 [0.8] 1.0 1.6 [1.0]
60-64 19.2 6.8 [4.2] 33.1 8.5 [4.7] 18.2 6.6 [3.8] 7.2 2.3 [1.4] 14.2 2.8 [1.6] 7.1 2.4 [1.5]
65-69 38.9 10.0 [5.5] 56.3 12.4 [7.2] 41.0 10.2 [5.9] 34.3 4.1 [2.3] 48.8 5.1 [2.6] 38.1 4.3 [2.5]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Childhood assets

0 26.5 8.7 [4.8] 39.2 9.6 [6.6] 25.2 7.2 [5.5] 20.0 3.5 [2.5] 28.4 3.7 [2.6] 16.0 2.5 [2.2]
1 22.1 7.4 [4.3] 27.4 7.6 [6.3] 23.8 7.0 [5.2] 21.0 2.9 [2.3] 20.0 2.8 [2.5] 15.8 2.5 [2.2]
2 21.9 7.1 [5.0] 23.0 6.8 [6.1] 15.6 5.8 [5.1] 18.7 2.8 [2.1] 13.8 2.3 [2.4] 9.8 2.0 [2.1]
3 21.5 6.7 [5.2] 15.7 5.3 [4.7] 14.5 5.5 [4.7] 12.3 2.3 [2.1] 6.8 1.4 [1.8] 9.8 1.9 [1.9]
4 17.7 6.1 [5.1] 10.7 4.8 [4.7] 12.0 5.1 [4.4] 7.8 2.0 [1.8] 5.2 1.3 [1.7] 9.1 1.7 [1.9]
5 7.7 4.3 [4.1] 5.9 3.9 [3.6] 9.1 4.5 [4.1] 4.2 1.3 [1.6] 2.9 1.1 [1.5] 5.1 1.5 [1.8]
6 6.1 3.2 [3.2] 4.7 3.0 [3.1] 4.5 3.1 [3.1] 2.4 0.9 [1.3] 0.8 0.7 [0.9] 2.0 0.9 [1.5]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Paternal education

< primary - - 37.2 9.1 [6.9] 21.3 6.7 [5.1] - - 24.6 3.2 [2.6] 15.3 2.4 [2.2]
Primary - - 21.1 6.5 [5.6] 16.9 5.7 [4.8] - - 12.5 2.1 [2.3] 9.3 1.9 [2.0]
Vocational - - 18.9 6.1 [5.9] 9.8 4.7 [4.7] - - 12.4 2.0 [2.2] 7.2 1.5 [1.8]
Secondary - - 14.3 5.4 [5.4] 9.2 4.5 [4.3] - - 9.0 1.6 [2.1] 5.9 1.5 [1.7]
University - - 15.5 5.5 [5.0] 8.7 4.3 [4.3] - - 8.4 1.7 [1.9] 4.7 1.4 [2.1]
p for trend - - <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 <0.001 <0.001

Maternal education

< primary - - 37.6 9.0 [6.5] 19.7 6.5 [4.9] - - 24.6 3.2 [2.6] 14.2 2.3 [2.2]
Primary - - 21.7 6.6 [5.9] 15.5 5.6 [4.8] - - 12.4 2.1 [2.3] 9.1 1.9 [2.0]
Vocational - - 14.5 5.5 [5.5] 11.2 4.6 [5.0] - - 10.0 1.8 [2.1] 7.0 1.4 [1.7]
Secondary - - 13.0 5.1 [5.2] 8.4 4.3 [4.2] - - 7.2 1.5 [1.9] 5.4 1.4 [1.8]
University - - 9.5 4.5 [4.2] 6.5 3.8 [3.8] - - 6.3 1.4 [1.7] 4.2 1.3 [2.2]
p for trend - - <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 <0.001 <0.001

* Risk ≥ 10% in men and ≥ 5% in women
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11.4.2 Adult socioeconomic circumstances

Age adjusted analyses revealed inverse associations between adult SEC and the

likelihood of being at high risk of CVD mortality (table 11.2).

Amongst men, higher education and assets, and lower material position, were associated

with reduced likelihood of being at high risk in all three countries, whilst the association

with living space was only significant amongst Poles (table 11.2).

Amongst women, significant relationships were only observed amongst Poles, where there

were inverse associations with education, material position and assets (table 11.2).

Table 11.2. OR [95% CI] for high CVD mortality risk*, as measured by SCORE, by

adult SEC

Czech Republic Russia PolandAdult SEC
measure Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value Coeff.

[95% CI]
p-value

Men

Education 0.73
[0.64, 0.84]

<0.001 0.84
[0.78, 0.91]

<0.001 0.76
[0.69, 0.84]

<0.001

Material
position

0.91
[0.87, 0.96]

0.001 0.95
[0.92, 0.97]

<0.001 0.95
[0.91, 0.99]

0.006

Living
space

0.91
[0.76, 1.10]

0.319 0.91
[0.75, 1.11]

0.349 0.82
[0.69, 0.97]

0.023

Assets 0.93
[0.88, 0.98]

0.009 0.88
[0.84, 0.92]

<0.001 0.90
[0.86, 0.94]

<0.001

Women

Education 0.90
[0.78, 1.04]

0.146 0.93
[0.85, 1.02]

0.128 0.86
[0.77, 0.96]

0.008

Material
position

0.98
[0.92, 1.04]

0.452 1.01
[0.99, 1.04]

0.310 0.96
[0.92, 0.99]

0.027

Living
space

0.89
[0.74, 1.06]

0.190 0.84
[0.70, 1.01]

0.070 0.88
[0.74, 1.05]

0.149

Assets 0.96
[0.90, 1.02]

0.207 0.97
[0.92, 1.03]

0.310 0.92
[0.86, 0.98]

0.009

* Risk ≥ 10% in men and ≥ 5% in women
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11.4.3 Childhood socioeconomic circumstances

Men

In the age-adjusted analyses, there was an increased likelihood of high CVD risk amongst

Russian men of lower SEC background, as measured by parental education (table 11.3).

Neither of these associations remained significant, however, after adjustment for

measures of adult SEC. A similar relationship with parental education amongst Polish men

in the age-adjusted analysis was also weakened and not statistically significant after

adjustment for adult SEC. The association of Czech men’s childhood assets and CVD risk

was not statistically significant in the age-adjusted analysis, but following adjustment for

adult SEC a strong positive association was observed.

Amongst Russian, but not Czech or Polish, men there were slight inverse associations

between high CVD risk and height, leg length and trunk length (table 11.3). The

association with leg length was no longer statistically significant after adjustment for adult

SEC, but the others remained so, but the magnitudes of the effects were small.

Women

There were no statistically significant relationships between high CVD risk and the recalled

measures of childhood SEC, or anthropometric measures, although most of the age-

adjusted estimates suggested inverse relationships (table 11.4).
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Table 11.3. OR [95% CI] for men’s high CVD mortality risk*, as measured by SCORE,

by direct and indirect measures of childhood SEC

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 1.07
[0.98, 1.17]

0.117 0.99
[0.92, 1.06]

0.707 0.95
[0.90, 1.01]

0.094

+ adult SEC 1.14
[1.03, 1.26]

0.010 0.98
[0.92, 1.06]

0.675 1.01
[0.95, 1.08]

0.761

+
anthropometry

1.08
[0.99, 1.18]

0.094 1.00
[0.93, 1.07]

0.958 0.96
[0.90, 1.01]

0.010

+ adult SEC,
anthropometry

1.14
[1.03, 1.26]

0.010 0.99
[0.92, 1.07]

0.842 1.01
[0.95, 1.08]

0.684

Maternal
education

Age - - 0.88
[0.81, 0.95]

0.001 0.92
[0.84, 1.02]

0.118

+ adult SEC - - 0.94
[0.86, 1.02]

0.110 1.08
[0.97, 1.22]

0.170

+
anthropometry

- - 0.89
[0.82, 0.97]

0.004 0.91
[0.83, 1.01]

0.083

+ adult SEC,
anthropometry

- - 0.94
[0.87, 1.02]

0.159 1.07
[0.95, 1.20]

0.269

Paternal
education

Age - - 0.92
[0.86, 0.99]

0.032 0.88
[0.81, 0.96]

0.005

+ adult SEC - - 0.99
[0.91, 1.07]

0.744 1.01
[0.91, 1.12]

0.831

+
anthropometry

- - 0.93
[0.87, 1.01]

0.072 0.88
[0.80, 0.96]

0.004

+ adult SEC,
anthropometry

- - 0.99
[0.92, 1.07]

0.841 1.00
[0.90, 1.11]

0.950

Anthropometry

Height Age 0.99
[0.98, 1.01]

0.396 0.97
[0.96, 0.99]

<0.001 0.99
[0.98, 1.01]

0.456

+ child SEC 0.99
[0.97, 1.01]

0.258 0.98
[0.96, 0.99]

0.001 1.00
[0.98, 1.02]

0.975

+ adult SEC 1.00
[0.98, 1.02]

0.771 0.98
[0.97, 0.99]

0.008 1.00
[0.98, 1.02]

0.930

+ child & adult
SEC

1.00
[0.98, 1.02]

0.825 0.98
[0.97, 1.00]

0.022 1.00
[0.98, 1.02]

0.862

Leg
length

Age 0.99
[0.97, 1.02]

0.556 0.97
[0.95, 0.99]

0.014 1.00
[0.98, 1.02]

0.855

+ child SEC 0.99
[0.96, 1.01]

0.367 0.98
[0.96, 1.00]

0.037 1.01
[0.98, 1.03]

0.638

+ adult SEC 1.00
[0.97, 1.03]

0.959 0.98
[0.96, 1.00]

0.075 1.00
[0.98, 1.03]

0.870

+ child & adult
SEC

1.00
[0.97, 1.03]

0.906 0.98
[0.96, 1.00]

0.124 1.00
[0.98, 1.03]

0.797

Trunk
length

Age 0.99
[0.96, 1.02]

0.441 0.95
[0.93, 0.98]

<0.001 0.99
[0.96, 1.01]

0.291

+ child SEC 0.99
[0.96, 1.02]

0.389 0.96
[0.93, 0.98]

0.001 0.99
[0.96, 1.02]

0.516

+ adult SEC 1.01
[0.98, 1.04]

0.575 0.97
[0.94, 0.99]

0.012 1.00
[0.97, 1.03]

0.955

+ child & adult
SEC

1.00
[0.98, 1.04]

0.600 0.97
[0.94, 1.00]

0.030 1.00
[0.97, 1.03]

0.977

* Risk ≥ 10%
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Table 11.4. OR [95% CI] for women’s high CVD mortality risk*, as measured by

SCORE, by direct and indirect measures of childhood SEC

Adjustment Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.92
[0.83, 1.03]

0.132 0.95
[0.87, 1.03]

0.230 0.98
[0.91, 1.05]

0.565

+ adult SEC 0.91
[0.80, 1.04]

0.154 0.96
[0.88, 1.05]

0.354 1.03
[0.95, 1.12]

0.425

+
anthropometry

0.93
[0.83, 1.03]

0.156 0.95
[0.87, 1.04]

0.244 0.98
[0.91, 1.06]

0.630

+ adult SEC,
anthropometry

0.91
[0.80, 1.04]

0.174 0.96
[0.88, 1.05]

0.354 1.04
[0.96, 1.12]

0.372

Maternal
education

Age - - 0.96
[0.87, 1.05]

0.362 0.94
[0.83, 1.06]

0.325

+ adult SEC - - 0.96
[0.87, 1.06]

0.415 1.04
[0.90, 1.19]

0.585

+
anthropometry

- - 0.96
[0.88, 1.06]

0.434 0.95
[0.84, 1.07]

0.372

+ adult SEC,
anthropometry

- - 0.96
[0.87, 1.06]

0.448 1.05
[0.91, 1.21]

0.503

Paternal
education

Age - - 0.96
[0.89, 1.05]

0.366 0.93
[0.83, 1.03]

0.181

+ adult SEC - - 0.97
[0.89, 1.06]

0.504 1.03
[0.91, 1.17]

0.649

+
anthropometry

- - 0.97
[0.89, 1.05]

0.459 0.93
[0.84, 1.04]

0.207

+ adult SEC,
anthropometry

- - 0.97
[0.89, 1.06]

0.542 1.04
[0.91, 1.18]

0.564

Anthropometry

Height Age 0.99
[0.97, 1.01]

0.427 0.98
[0.97, 1.00]

0.084 0.99
[0.97, 1.01]

0.517

+ child SEC 0.99
[0.96, 1.01]

0.333 0.98
[0.97, 1.00]

0.068 1.00
[0.98, 1.02]

0.806

+ adult SEC 0.99
[0.95, 1.02]

0.455 0.99
[0.97, 1.00]

0.127 1.00
[0.98, 1.02]

0.880

+ child & adult
SEC

0.99
[0.96, 1.02]

0.385 0.98
[0.97, 1.00]

0.093 1.00
[0.98, 1.02]

0.898

Leg
length

Age 0.98
[0.95, 1.01]

0.293 0.98
[0.96, 1.00]

0.094 0.99
[0.97, 1.02]

0.576

+ child SEC 0.98
[0.95, 1.01]

0.268 0.98
[0.95, 1.00]

0.062 1.00
[0.97, 1.03]

0.946

+ adult SEC 0.98
[0.94, 1.01]

0.234 0.98
[0.96, 1.01]

0.127 1.00
[0.97, 1.03]

0.839

+ child & adult
SEC

0.98
[0.94, 1.01]

0.209 0.98
[0.95, 1.00]

0.072 1.00
[0.97, 1.03]

0.911

Trunk
length

Age 1.00
[0.96, 1.04]

0.942 0.99
[0.96, 1.02]

0.385 0.99
[0.96, 1.03]

0.700

+ child SEC 0.99
[0.96, 1.03]

0.776 0.99
[0.96, 1.02]

0.427 0.99
[0.96, 1.03]

0.737

+ adult SEC 1.00
[0.96, 1.05]

0.863 0.99
[0.96, 1.02]

0.484 1.00
[0.96, 1.04]

0.995

+ child & adult
SEC

1.00
[0.96, 1.05]

0.964 0.99
[0.96, 1.02]

0.534 1.00
[0.96, 1.04]

0.942

* Risk ≥ 5%
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11.5 Discussion

11.5.1 Summary of results

There was very little influence of childhood SEC on CVD risk, as predicted by SCORE.

Where there were crude associations there was a large mediating effect of adult SEC, but

overall very few associations were shown here, and those which were statistically

significant were inconsistent.

Czech men’s childhood assets positively predicted their chances of high CVD risk in

middle age, so that those who had the maximum number of assets had more than twice

the odds of being at high risk than men who had had no assets. A similar relationship,

however, was not observed in any other group. Russian men with shorter height or trunk

length were more likely to be at high risk of CVD mortality, with a 10cm decrease linked,

respectively, to 22% and 36% higher chance of high risk. Again, these findings were not

replicated in any other groups.

11.5.2 Limitations

The limitations of this chapter which are specific to SCORE’s component factors have

been discussed in previous chapters (blood pressure, chapter 7; lipids, chapter 8 and

smoking, chapter 9). Those limitations which are relevant to the whole thesis are

discussed in the final discussion chapter (section 12.2).

The most important, specific limitation here is the lack of data on CVD incidence. Were this

data available, the relationships between, for instance, CVD mortality and the

hypothesised risk factors could be measured. In the absence of this data a CVD risk score,

the ESC SCORE, which has previously been shown to be a useful predictor of CVD

mortality, was used to estimate CVD risk. However, SCORE may be an inadequate

predictor of risk as it has also been shown to overestimate CVD mortality.385-387

SCORE provides a percentage risk for CVD mortality over ten years, and was

dichotomised into high and low risk, as described in the methods section. This is

particularly relevant amongst women, where the mean CVD risk was low, and the range

narrow. Despite a lower cut off point being chosen for women, the proportions of women
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defined as high CVD risk were small, at 8% in the Czech Republic and Poland and 14% in

Russia. This rarity of the outcome measure means that the detection of associations with

the potential risk factors is difficult.

There are known CVD risk factors which are not included in SCORE, the inclusion of

which may boost the utility of SCORE in predicting mortality. This may be of particular

relevance in CEE, where it has been suggested that alcohol consumption8;11;12;14;16;34;35 and

stress35 have substantial impacts upon CVD outcomes. However, SCORE only includes

classical risk factors, and was designed for use in clinical practice, so in addition to the

requirement that it accurately predicts CVD risk, it is imperative that it is clinically useful

and easily used and that it does not require an excessive number of tests.

11.5.3 Discussion of results

The analyses in this chapter suggest that SEC in general, and particularly SEC in early

life, have very little influence on overall CVD risk in middle to older age in those

populations in Russia, Poland and the Czech Republic. An inverse association has

frequently been observed in western populations.41-43 The perceived lack of impact in

these CEE populations could be a genuine finding, or it could be an artefact due to some

limitation in either the study or the analyses, discussed above and in the final chapter

(chapter 12).

Since SCORE is a composite of three of the risk factors examined in the thesis, and the

relationships between childhood SEC and the individual risk factors have differed from

those previously observed in western countries, the lack of major association is not

surprising. Cholesterol and blood pressure showed very little association with childhood

SEC, whilst taking up smoking was more common amongst those with higher SEC

backgrounds.

SCORE only includes five factors and therefore may oversimplify risk, particularly in a CEE

context where other factors, such as alcohol consumption8;11;12;14;16;34;35 and stress,35 may

also be important. SCORE is not consistently accurate when predicting risk in western

European populations,385;387;421 and may be even less so in CEE.
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The influence of childhood SEC upon adult height has been shown in this thesis to be

similar in western countries and in these CEE countries,214 which indicates that it is

unlikely that the lack of association between CVD risk and childhood SEC is due to a

difference in the impact on early life development of childhood SEC.

It is possible that the lack of observed association between childhood SEC and CVD

indicates a real lack of influence.  When members of the HAPIEE cohorts were children, in

the years following WWII, the socioeconomic range, particularly in Czechoslovakia and

Poland, was less wide than that in western countries,40 and this may mean that, in

comparing the most and least advantaged, the difference in CVD risk was too small to

detect.

Additionally, the impact of childhood SEC may not be observable as a disparity in later life

health outcomes in CEE countries because their populations have experienced various

major social changes, which may have eclipsed any effect of childhood SEC on adult CVD

risk. Data on childhood SEC, education and current SEC may not be sufficient to describe

life course socioeconomic experience.

11.5.4 Conclusions

The findings from this chapter suggest that there is very little influence of childhood SEC

on overall risk of CVD mortality, as measured by classical risk factors, in middle and older

aged populations in Russia, Poland and the Czech Republic.
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Chapter 12. Discussion

12.1 Summary of results

This thesis aimed to determine whether childhood SEC have an impact upon CVD risk in

Russia, Poland and the Czech Republic, and also to investigate the relationship between

different measures of SEC, both in early life and adulthood. There have been a number of

interesting findings from the research undertaken, which are outlined briefly below.

Different dimensions of SEC were related to each other in similar fashions in these CEE

populations to those observed previously in western countries. More highly educated

families owned more assets in what were then the USSR, Poland and Czechoslovakia in

the decades following WWII. There was also a continuity between early and later life SEC,

for instance between parental and own educational level, with a trend to upward

intergenerational educational mobility.

Those children who experienced improved SEC grew to be taller adults, although body

proportions, indicated by the ratio of leg to trunk length, were not influenced by early life

SEC.

In these men and women who were born between 1933 and 1957, there were secular

trends to increasing height which remained even after the effects of a pattern of improving

childhood SEC and of the loss of height in ageing were taken into account. These trends

were not slowed or halted amongst children who were born during WWII.

Adult smoking habits were partly determined by SEC in childhood. People who were more

advantaged in childhood were more likely to take up smoking, suggesting that these CEE

populations were in the early stages of the tobacco epidemic in the post-war period.

Additionally, men who were more advantaged in childhood and who smoked were less

likely to quit their habit.

People, and particularly women, who were more advantaged in childhood were less likely

to be obese in adulthood, reflecting results previously found in studies of western

populations.
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Finally, this study did not provide convincing evidence of an influence of early life SEC on

blood pressure, cholesterol or overall risk of CVD mortality, as measured by SCORE.

These findings are in contradiction to the majority of results from western countries, where

improving childhood SEC has repeatedly been linked to lower blood pressure, cholesterol

and risk of CVD.

12.2 Limitations

When interpreting the results described in this thesis, a number of features of the study

design and of the study populations need to be considered. Some of these limitations,

which were specific to particular results chapters, are only briefly outlined here but are

discussed in further detail in the relevant chapters. These include:

• Height was measured at an age when age-related loss of height had already

begun, which meant that maximum adult height could only be estimated (see

chapter 6).

• Blood lipids from each country were analysed in a separate laboratory (see chapter

8).

• Some further data, which would have made the conclusions drawn from this

research more firm, were not available. This includes birth weight (chapter 7),

duration of breast feeding (chapter 8), the age when participants started or quit

smoking (chapter 9) and CVD mortality (chapter 11).

Those additional limitations which may affect the thesis more generally are discussed in

detail, below.

12.2.1 Power and sample size

At nearly 29 000, the sample size of the HAPIEE study is large, and is not at risk of being

underpowered to detect even small differences, even where the data is stratified by both

country and gender. In some cases the study was overpowered to investigate the research

questions posed, and therefore extremely small effects have been detected as statistically

significant. It has been important in the interpretation of the results not to overemphasise



Discussion 218

the impact of statistical significance, but to assess the importance of an observed

association with regard to the size of the effect estimate.

12.2.2 Representativeness of the study sample

Participants were randomly selected from population registers in Novosibirsk, Krakow and

six towns in the Czech Republic. As each of the study centres is an urban area, the

selected participants can only be considered to be representative of urban populations.

The response rates for the study are outlined in more detail in chapter 4, but overall it was

around 60%. Previous analyses of data collected on non-responders has shown that they

were more likely to be male, younger, have lower levels of education, worse self-rated

health and to smoke than responders.102 They may also have differed in their

socioeconomic backgrounds, but this could not be investigated as data were not available.

Although those who were included in the cohorts differed slightly from the general

populations this does not affect the internal consistency of the findings, and therefore the

results should be applicable to all middle and older aged men and women living in urban

areas. Further support for the representativeness of the HAPIEE samples is the fact that

the ranking of the countries by their mean SCORE corresponds with the ranking by their

CVD mortality rates.4 Additionally, the mean heights were similar and ranking of the

countries identical to the MONICA data.422

12.2.3 Missing data and selection bias

The missing data in the HAPIEE cohort is an important limitation to this thesis. The highest

proportions of missing data (11-12%) were in variables measured at the physical

examination: the anthropometric measurements and the CVD risk factors.

In the Czech Republic and Poland, the questionnaire was completed during a nurse’s visit

to the participants’ home and the physical examination took place during a subsequent

visit to a clinic. 17.9% of Czech and 13.4% of Polish participants who completed the

questionnaire did not attend the physical examination. More than 99% of missing
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anthropometric and CVD data were attributable to non-attendance at the physical

examination.

In Russia the questionnaire and the physical examination both took place during the same

visit to the clinic. There were smaller proportions of missing data than in the Czech and

Polish populations, but a selection bias may have been introduced, as only those potential

participants who were sufficiently healthy to make the visit to the clinic will be represented

in the study population.

All participants had to travel independently to the clinic, so those who were in less good

health may have been less likely to attend. This is borne out by further investigation:

Czech and Polish participants who did not attend the physical examination were 50% more

likely to have rated their health as poor or very poor than those who attended (p<0.001).

They may also have differed in their CVD risk, and for example, self-reported BMI was

0.4kg/m2 lower amongst those who did not attend the physical examination (p<0.001). The

inaccuracies in self-reported height and weight120-122;375;423 are unlikely to have differed

between attendees and non-attendees.

In terms of SEC, those who did not attend the physical examination were less deprived,

had more assets and living space, yet were less well educated (all p<0.001). They also

had better educated parents and more assets in childhood (all p<0.001). Although these

differences were all highly statistically significant, the actual magnitudes of the differences

were not substantial.

Complete case analysis, where individuals with missing values on one or more variables

included in a model are excluded from the analysis, was used throughout the thesis. This

means that not all analyses used the same base of people, however this mainly affected

crude analyses, in which fewer variables were included. Because missing data were

clustered, the more complex models analysed very similar populations. Those Czech and

Polish participants who were excluded from the analyses due to missing data from the

physical examination were likely to be similar non-respondents in Russia.

That those people who were not included in the analyses were of higher SEC but were

also less healthy may have introduced a bias, so that the results were skewed towards a
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more positive gradient in health, whereby less deprived individuals would be shown to

have better health.

12.2.4 Measures of socioeconomic circumstances

Each of the measures of SEC have their own associated limitations, however there is also

a broader issue with the measurement of SEC in socialist countries, as Russia, Poland

and the Czech Republic were when the majority of the participants were children. As

discussed in section 5.1.1.2, membership of the nomenklatura was an important

determinant of the privileges an individual was afforded. As it was not possible to collect

data on whether or not participants’ parents were members of the nomenklatura, it has not

been possible assess to the impact of this upon CVD risk in later life. It is likely that a

proportion of participants’ parents were in the nomenklatura (there were approximately 3

million in the USSR in the 1960s,424 comprising about 1.3% of the population425), and the

childhood SEC status of these individuals will not have been effectively captured.

12.2.4.1 Recalled measures of childhood SEC

Another important limitation was the retrospective collection of information on childhood

circumstances. Participants were asked to recall both their parent’s educational level and

whether or not they had six assets in their household when they were aged ten. Although

studies from the UK suggest that recall of childhood conditions is reasonably reliable over

4-5 decades,423;426;427 no such data are available from Eastern Europe. Recall bias cannot

be excluded, but errors were minimised by asking about objective conditions, rather than

asking participants to make subjective assessments. However, some misclassification,

which is most likely random, is probable, and this may be a reason why some associations

were not detected. There was no way of assessing the extent of this problem.

12.2.4.2 Childhood asset score
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The reliability of the childhood assets as a measure of early life SEC may be compromised

in some circumstances. Participants were asked the following question with regard to six

assets:

‘Did you have any of the following items in your house when you were a child

(about 10 years old)?’

In the USSR, and less so in the rest of CEE at the time when study participants were

children, communal apartments shared between several families were commonplace.423;428

In these flats, a family may have had access to assets, such as a kitchen, toilet or hot or

cold tap water, which were not strictly owned by the family. There is, therefore, some

ambiguity in the question and it may have been interpreted either way.

An additional problem with the use of the asset score is that availability of the assets may

have differed between countries, even amongst those who were otherwise of equivalent

SEC. Of course, it is possible that there was variation in the availability of other resources,

particularly education, and this is one of the interesting dimensions of a multi-national

study.

Ownership of assets should be interpreted with recognition of the influence of the socialist

economy. As Connor discusses, patterns of ownership of durable goods in the USSR

differed from those seen in a capitalist economy. Households in a socialist country were

more likely to have a radio or television than other durable goods,40 the suggestion being

that those goods via which the state communicated with citizens were more easily

available because of the influence they gave the state.191 This is reflected in the data here,

where the overall rate of ownership of a radio was 83%, 2.8 times as common as

refrigerator ownership, and 1.6 times as common as having running cold water in the

household.

12.2.4.3 Anthropometric measurements

Sitting height may not be a suitable proxy measure for trunk length when participants are

substantially overweight, as, due to increasing buttock circumference it increases with

percentage body fat.429 As, according to the WHO definition, 74% of participants in the

HAPIEE study are either overweight or obese, this measurement error would affect the

trunk length measurements of a substantial proportion of participants. It would also,
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consequently, impact upon the accuracy of the calculated leg length and leg to trunk

ratios, leading to underestimation of both.

This measurement error may have prevented associations being observed between leg or

trunk length and the CVD risk factors, however it would not have affected the

measurement of, or associations with, height.

12.3 Discussion of results

12.3.1 Socioeconomic circumstances and anthropometry

The results overall showed that different measures of SEC, in early life and across the life

course, are related to each other in a similar manner to in western countries. This

suggests that, although the Eastern and Western regions of Europe were politically and

ideologically separated for much of the twentieth century, there were some fundamental

similarities in the socioeconomic structures of the regions.

Educational level was a factor in partner choice in early twentieth century Russia, and

even more so in Poland. It may have been more important in Poland because when most

of the partnerships studied here were established, prior to WWII, Poland was not a

communist country.  The relationship between education and income may be stronger in

capitalist countries, resulting in a greater incentive to select a highly qualified partner.

Families in these socialist economies in which the adults were more highly educated

owned more assets. In line with previous research,137;138 this suggests that there was a link

between education and earnings, although the stronger relationship amongst the Polish

than Russian cohort contradicts previous findings, which suggest that at this time

educational income inequalities were greater in the USSR than in other socialist

countries.40 This highlights the problems associated with using assets as a proxy for

income, particularly in settings where access to such assets may be only partially

determined by material resources. As discussed in section 12.2.4, members of the

nomenklatura, the bureaucratic class, were afforded privileges by the regime. For

instance, because the state monopolised trade, scarce resources could be removed from

the open market and reserved for allocation to such favoured persons.40
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Despite the ideological and practical differences between eastern and western countries,

there was continuity between childhood and later life SEC which suggests that, under the

socialist regimes, there was inheritance of status as in capitalist societies. The trend to

upward social mobility in Russia and Poland mirrors similar trends in other European

populations,196 and was due to rapid industrialisation in the post-war period.40 There were

stronger trends amongst women because of women’s increasing participation in education

in this period.

Adult height was shortest in Russia, and almost all the difference in height between

countries was due to differences in leg length. The ranking of the countries by mean height

corresponded with that by infant mortality and life expectancy,39;192;193 and, consistent on

an ecological level with the hypothesis that childhood conditions impact upon adult height,

childhood circumstances were least favourable in Russia. In individual level analyses,

childhood SEC were positively associated with adult height and leg and trunk length in a

similar fashion to that observed in previous studies.147;149;149;150;155;156;173;194 In the literature

there has been a debate as to whether anthropometric indices can serve as proxy

measures of childhood SEC: these findings suggests that they may, and that the negative

effects on growth and adult height of disadvantage during childhood are a universal

phenomenon, not specific to western populations.

Leg length was not correlated more strongly with childhood SEC than full height, and

associations with leg to trunk ratio were weak and inconsistent, suggesting that

anthropometric proportions did not vary across the socioeconomic range and that in these

populations overall height was the most useful indicator of the effects of childhood SEC on

growth. This finding was in contrast to those of some British studies, which suggest that

leg growth is most vulnerable to stunting in disadvantaged children,139;155;156 so this thesis

did not resolve the question as to whether leg length is a more specific marker of

childhood disadvantage than height.

Even after the effects of childhood SEC were removed, people with taller adult height

attained a higher level of education and had improved adult SEC, in agreement with

previous studies in western and CEE countries.181;182;184 These patterns suggest that better

opportunities were open to taller individuals, although measurement errors in measuring

childhood SEC, which are likely, would also produce such results. In addition, potential
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confounding and mediating factors, such as cognitive abilities or self confidence, could not

be investigated due to a lack of relevant data.

12.3.2 Secular trends

There was a secular trend to increasing numbers of assets in the home in childhood,

indicating a steady improvement in living conditions in the post-war period in Russia,

Poland and the Czech Republic. These improvements in social conditions were common

across Europe in this period, and have been well documented. They were also reflected by

increases in life expectancy 39;220 which, until the mid-1960s, were also universal across

Europe. Unfortunately, as these cohorts did not include persons born after 1957, it was not

possible to examine more recent secular trends.

There was a secular trend towards increasing height, which remained after the effects of

both age-related loss of height and childhood SEC were removed. Men and women in

each country showed an increase of approximately 1 cm in height per decade, a change of

a similar magnitude to that suggested by Tanner,221 and within the range of trends

previously observed in European populations,150;211;219;222-225 but weaker than those shown

previously in CEE populations.201;204;205 Here the secular trends to increasing height were

strongest amongst Russians, possibly because they were the shortest to begin with, and

because of the rapid post-war industrialisation of the USSR, which Poland and

Czechoslovakia did not match, as they were already more developed before the onset of

WWII.40

There were no major changes in the trend in height among adults born immediately

before, during or after WWII. There were only minor reductions in the estimated maximum

heights of people born during the war, most notably amongst the Russian study

population. The smaller than expected effect of war in Russia may be explained by the fact

that Novosibirsk, where the study is based, was far removed from the violence acutely

experienced across much of Europe.

This lack of observed effect of WWII on trends in height may also be due to: a lack of

power to detect small changes; a delay in the onset of decreasing growth rates at the end

of adolescence,208 and catch up growth at the end of adolescence which would prevent
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stunting of adult height; or the effects of hardship not being specific to one birth cohort,226

and similarly affecting all participants.

12.3.3 Blood pressure and cholesterol

Among the CVD risk factors examined in this thesis, blood pressure is perhaps the best

covered by the existing literature, however, although inverse associations between

childhood SEC and both blood pressure and cholesterol were anticipated, childhood

conditions were not good predictors of either CVD risk factor in these three CEE

populations. Regarding blood pressure, this is in contradiction to the majority of the

literature from western countries, which links disadvantage in childhood to higher blood

pressure in adulthood.260-263 The literature regarding cholesterol, on the other hand, is itself

inconsistent (e.g. 96;262-264;305).

Similar to this analysis, previous studies which did not find associations used recalled early

life SEC measures,264;266 so recall error may have attenuated the effect estimates and

prevented detection of a true difference. Alternatively, it is also possible that the results

reflect a true lack of association in these three CEE populations. The difference between

this and western based studies may be related to the stage of the epidemiologic and

nutritional transitions of the countries.57;58 These countries of CEE were most likely in the

age of receding famine54 (receding pandemics53) when members of the cohort were

children, whilst the western countries in which the majority of previous work has been

based would have been entering the age of degenerative diseases. 57;58

It remains a possibility that there is no difference in the blood pressure or cholesterol

concentrations of people whose childhood experience was from across the socioeconomic

spectrum in these former socialist CEE countries. Efforts to narrow the difference between

the circumstances of the best and worst off were most successful in Czechoslovakia, and

least in the USSR,40 although it is difficult to be confident about the childhood conditions of

individuals in this study. In western countries, where associations between childhood SEC

and the risk factors have been observed, social inequality is greater, so the detection of a

difference is more likely. This may explain why few statistically significant associations

were detected, particularly in the Czech Republic.
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The positive associations of men’s DBP and the inverse associations of cholesterol in both

genders with height and its components are consistent with the

literature.88;264;267;276;282;307;308;317 However, other predicted relationships were not

consistently observed, and the effect estimates suggest only a weak association. It is

unlikely that these associations with anthropometry indicate a direct effect of childhood

SEC on blood pressure. The link with DBP may relate to effects of the uterine

environment,276 and that with cholesterol may relate to the post natal diet, as longer

duration of breast-feeding is associated with lower total cholesterol in adolescence89;90 and

improved growth and taller adult height.148 Unfortunately, these hypotheses cannot be

tested due to the lack of relevant data.

12.3.4 Smoking and adiposity

In contrast to blood pressure and lipids, where results were largely negative, there were

some associations between childhood conditions and smoking and adiposity.

Men and women who were less disadvantaged in childhood in Russia, Poland and the

Czech Republic were more likely to start smoking. Previous studies in western countries

showed childhood circumstances to be inversely associated with women’s smoking, but

not with men’s,95;96;98;333-335 although as the association between smoking and adult SEC

varies throughout the tobacco epidemic,326 it stands to reason that the effect of childhood

SEC would also vary. In comparison with western countries, the CEE countries have been

delayed in their progression through the tobacco epidemic, so participants here may have

lived through earlier stages of the tobacco epidemic than participants in previous studies,

explaining the disparity in results.

There is little previous research into the influence of early life on quitting smoking,93;98 but

there is only a weak rationale for an association, as there is potential for a greater impact

of later life SEC to eclipse any effect of childhood SEC. However, other than Russian men,

amongst whom higher parental education was linked to a greater likelihood of quitting

smoking, those who experienced improved childhood SEC were less likely to quit smoking.

Previous studies of western populations have shown that lower SEC of origin is linked to a

reduced probability of quitting smoking,93;98 and it has been suggested that this is related to

higher consumption of cigarettes in adolescence, and parental smoking, both of which may
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make quitting more difficult and less likely.430-432 This is consistent with the findings here

as, again, the CEE countries in which this study is based were at an earlier stage of the

tobacco epidemic, during which there was a positive social gradient in smoking.

People who experienced disadvantaged childhoods had higher levels of adiposity,

although amongst men only maternal education appeared to have an effect. Previous

studies have shown similar associations,93;96;100;369;372-374;376;377 that are also

weaker,93;96;376and less frequently observed96;373 amongst men. These associations may be

explained by less healthy diets amongst disadvantaged children and adolescents,144;145

and more highly educated mothers being better able to recognise unhealthy habits in their

children.383

Although no effect of childhood SEC on the adiposity of Czechs was observed, this was

probably due to information on parental education not being available rather than an actual

absence of association.

With the development of societies, smoking and adiposity move through epidemics,57;326

during which their relationships with SEC develop in a similar pattern: obesity and smoking

are initially most common amongst the wealthy, and with time the situation reverses.326;365

Chopra and Darnton-Hill have suggested that the same driving forces, namely

globalisation and the power of large trans-national companies, are the major influences

upon both the obesity and tobacco epidemics.433 However, in CEE in the post-WWII

period, the closed markets meant that these factors had less influence. Industrialisation

and the centralised economy, and the eventual opening up of markets in the later twentieth

century, would have had greater effects on the tobacco and obesity epidemics in these

populations but the secular changes were slower due to the rigid social and political

system.

As smoking uptake and adiposity showed opposite patterns in relations to childhood SEC

in these CEE populations, this suggests that the two epidemics have not run concurrently

in CEE. The similar patterns of association between early life SEC and adiposity observed

here in Central and Eastern European countries, and previously in Western European

countries93;96;100;369;372-374;376;377 suggest that the regions of Europe have passed through the

nutritional transition365 almost simultaneously, the most recent stage of which was driven

by the industrialisation of agriculture57 and the associated plentiful supply of affordable
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foods (although anecdotal reports from the USSR suggest that Russia was a different

case) which lead to an inverse social gradient in obesity.57 This suggestion is reinforced by

the steady secular trends to increasing height observed here434 and across

Europe150;211;219;222-225 in the period following WWII.

However, the current prevalence and the gender, age and socioeconomic distributions of

smoking indicate that the Czech Republic and Poland are at stage 4, and Russia is at

stage 2 of the tobacco epidemic, whilst western, and particularly northern European

countries have reached the end of the epidemic, as far as it has been described.326 This

delayed progression of CEE countries through the tobacco epidemic may be due to these

populations not being fully exposed to the trans-national tobacco market until after the

collapse of communism in the region.336;337 In the post-war period, the CEE countries were

at an early stage of the tobacco epidemic, during which there is a positive social gradient

in smoking and more advantaged children are more exposed to smoking, so less likely to

quit later on. Simultaneously, Western European countries were further through the

epidemic, had inverse social gradients in smoking, and therefore disadvantaged children

were more exposed and less likely to quit. 93;98

12.3.5 CVD risk

The findings here suggest that there is little influence of childhood SEC on overall CVD

risk, as measured by SCORE, in middle to older age in these populations in Russia,

Poland and the Czech Republic. In contrast, an inverse relationship between early life

circumstances and CVD outcomes has been consistently observed in western countries.41-

43 Considering the conflicting associations shown here and discussed above, between

childhood SEC and the individual CVD risk factors, perhaps the lack of association with

overall CVD risk should be expected, particularly since SCORE includes only age and

gender in addition to three of the risk factors examined in the thesis (systolic blood

pressure, total cholesterol, smoking). Possible explanations for the lack of association,

however, are discussed below.

The HAPIEE study is large and very well powered, so it is unlikely that the size of the

study prevented effects from being detected. However, data on childhood SEC were

collected retrospectively, and although previous studies have shown recall of similar
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measures to be reasonably accurate over a similar period of time,423;426;427 they are likely to

have been subject to some recall error. If these errors were unbiased in terms of their

relationship to CVD risk, they would push the effect estimates towards the null value and

result in greater difficulty in detecting a small socioeconomic difference in CVD risk.

SCORE may oversimplify risk of cardiovascular disease mortality, and may not predict it

well. Previous research has shown SCORE to overestimate risk, both when compared to

other risk scores and when compared to mortality outcomes,385;387;421 and SCORE may be

even less accurate in its prediction of CVD mortality in CEE than in other regions. For

example, CVD mortality in Russia may be less closely related to the classical risk factors

included in SCORE than CVD in western populations. In fact, there have been several

attempts to develop SCORE that are locally specific, i.e. which calibrate it for local rates of

CVD. While the SCORE modification for ‘high CVD countries’ has been used here, it is

likely that this version does not distinguish between countries with moderately high rates,

such as Poland and the Czech Republic, and very high rates, such as Russia. In fact, the

same modification has been previously used in countries with much lower rates of CVD

than any of these countries, such as Norway.385 In addition, other risk factors, such as

alcohol consumption8;11;12;14;16;34;35 and stress35 may play a significant role in differences

between countries.

It is unlikely that the explanation for the lack of association between CVD risk and

childhood SEC relates to a difference in the impact that childhood SEC has on early life

development between these CEE countries and western countries. This thesis has shown

that the impact of childhood SEC upon growth and attained adult height is similar in these

CEE countries and in western countries.

As discussed above and in previous chapters, the range of socioeconomic experience in

CEE countries in the post-war period, particularly in what was then Czechoslovakia, was

narrower than in western countries during the same period.40 The socioeconomic gradient

in these three CEE countries at the time the study participants were children may have

been insufficient for a differential effect of childhood experience on adult CVD risk to be

detected.

The final possible explanation relates to life course SEC experience in CEE. The effects of

childhood SEC may only be observable as a disparity in later life health outcomes in
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countries where there is relative stability in socioeconomic experience across the life

course. CEE countries have experienced a number of major social, political and economic

changes during the life course of study participants, two examples being the collapse of

communism and subsequent transition to a capitalist economy. These changes had

substantial effects upon both population health4;39 and the socioeconomic differentials in

health,18;21;22;29 and these effects may have eclipsed any effect of childhood SEC on adult

CVD risk. The data available here, on childhood SEC, education and current SEC, may

provide insufficient information to characterise the life course socioeconomic experience of

cohort members.

12.4 Recommendations for further research

My main recommendation for future research is to investigate the relationship between

childhood SEC and CVD outcomes in CEE, when such data are available. The lack of data

on CVD outcomes has constrained this research, and exploring the relationship with, for

example, CVD mortality would enable more robust conclusions to be drawn on the

possible impact of early life experiences on adult cardiovascular health in countries in

CEE.

Additionally, it would be interesting to confirm how the classical CVD risk factors are

related to CVD outcomes in these populations, to determine whether the relationships are

similar to those which have been observed in western countries, and whether additional

risk factors, such as alcohol consumption, have a large impact.

A further, related issue which would be of great interest but was outside the scope of this

thesis would be to investigate the alternative theories of life course epidemiology, in terms

of social influences on CVD, in these three CEE populations. This thesis has focused on

separating the impacts of early and later life SEC on CVD risk, but further research should

further explore the possible cumulative effects of SEC, and of social mobility, across the

life course.
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12.5 Conclusions

This thesis aimed to investigate the impact of socioeconomic circumstances in childhood

on risk of cardiovascular disease in middle and older age in three countries in Central and

Eastern Europe (Russia, Poland and the Czech Republic).

This research has not provided conclusive evidence of a link between childhood SEC and

overall CVD risk, as measured by a composite score of classical risk factors, or with blood

pressure or cholesterol. However, the thesis has shown that childhood SEC impacts upon

both smoking habits and obesity, independently of adult SEC. Disadvantage in childhood

was associated with increased adiposity and a higher likelihood of quitting smoking.

The relationships between childhood SEC and CVD risk factors in these three CEE

countries do not reflect those observed in western countries, and this can be attributed to

three factors. Firstly, the socio-political environment in CEE in the years following WWII

when childhood exposures took place resulted in a more egalitarian society and therefore

some reduction in the social gradient in health. Secondly, the positioning of these

countries in the epidemiologic and nutritional transitions, as well as the tobacco epidemic,

influenced the direction of the social gradient in risk factors. Thirdly, the dramatic social

changes which have taken place during the lifetimes of the study participants have had

effects on CVD risk which masked those of early life circumstances.

Future research should establish how childhood experiences influence the high rates of

cardiovascular disease mortality in Central and Eastern Europe.
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Appendix 1. Abbreviations

BMI Body mass index
CEE Central and Eastern Europe: has been defined as the 12 formerly planned

economies in Europe which were not part of the USSR, includes Poland
and the Czech Republic, but is here used to refer to all the European
countries which had planned economies, including Russia

CIS Commonwealth of Independent States (alliance of 11 former Soviet
Republics, including Russia)

CVD Cardiovascular disease
DBP Diastolic blood pressure
ESC European Society of Cardiology
EU European Union
FRS Framingham Risk Score
FSU Former Soviet Union
HDL High density lipoprotein
IHD Ischaemic heart disease
LDL Low density lipoprotein
LTR Leg to trunk length ratio
RGSC Registrar General Social Class
RLMS Russia Longitudinal Monitoring Survey
SBP Systolic blood pressure
SCORE ESC CVD risk score (Systematic COronary Risk Evaluation)
SEC Socioeconomic circumstances
USSR Union of Soviet Socialist Republics, the Soviet Union
WHR Waist to hip ratio
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Appendix 2. Association of anthropometric measures
with childhood SEC

Table A2.1. Mean leg length [SD] in cm for given measures of childhood

socioeconomic circumstances

Men Women

Czech
Republic

Russia Poland Czech
Republic

Russia Poland

Asset score

0 84.1 [5.2] 80.1 [4.1] 80.6 [4.4] 75.9 [4.4] 72.9 [4.1] 73.3 [4.5]
1 83.4 [4.2] 80.4 [4.4] 80.7 [4.3] 76.1 [4.1] 72.7 [4.1] 73.6 [4.2]
2 84.2 [4.5] 80.6 [4.1] 81.5 [4.3] 76.5 [3.8] 72.9 [4.1] 74.0 [4.1]
3 84.2 [4.3] 80.9 [4.2] 81.4 [4.3] 76.5 [4.2] 73.5 [4.2] 73.9 [4.4]
4 84.7 [4.5] 81.6 [4.4] 82.2 [4.4] 76.9 [4.1] 73.1 [4.5] 74.3 [4.3]
5 85.3 [4.4] 81.6 [4.7] 82.2 [4.4] 77.4 [4.4] 74.1 [4.5] 74.6 [4.3]
6 85.5 [4.8] 82.1 [4.4] 83.1 [4.7] 77.7 [4.4] 74.2 [4.2] 75.2 [4.3]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Maternal education

< primary - 80.0 [4.2] 81.1 [4.5] - 72.6 [4.1] 73.9 [4.5]
Primary - 80.6 [4.4] 81.4 [4.4] - 73.1 [4.1] 74.0 [4.2]
Vocational - 80.9 [4.5] 82.0 [4.7] - 73.1 [4.1] 74.5 [4.4]
Secondary - 81.2 [4.2] 82.8 [4.3] - 73.5 [4.3] 74.9 [4.3]
University - 82.8 [4.2] 83.9 [4.3] - 74.2 [4.7] 75.9 [4.6]
p for trend - <0.001 <0.001 - <0.001 <0.001

Paternal education

< primary - 80.1 [4.2] 80.7 [4.4] - 72.5 [4.0] 73.8 [4.4]
Primary - 80.5 [4.2] 81.3 [4.4] - 73.2 [4.2] 73.9 [4.3]
Vocational - 81.1 [4.6] 81.9 [4.4] - 73.1 [4.2] 74.4 [4.1]
Secondary - 80.9 [4.5] 82.6 [4.4] - 73.2 [4.1] 74.7 [4.4]
University - 81.7 [4.5] 83.4 [4.6] - 73.8 [4.3] 75.5 [4.3]
p for trend - <0.001 <0.001 - <0.001 <0.001
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Table A2.2. Mean trunk length [SD] in cm for given measures of childhood

socioeconomic circumstances

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Asset score

0 88.6 [4.5] 89.2 [3.4] 89.5 [3.4] 83.6 [5.0] 83.9 [3.2] 84.2 [3.2]
1 88.3 [3.7] 90.0 [3.5] 89.3 [3.6] 82.9 [3.7] 84.6 [3.3] 84.2 [3.4]
2 89.4 [3.5] 90.4 [3.4] 90.0 [3.4] 83.8 [3.3] 85.1 [3.2] 84.6 [3.3]
3 89.6 [3.7] 90.7 [3.3] 90.2 [3.6] 84.3 [3.7] 85.6 [3.1] 84.9 [3.4]
4 89.8 [3.8] 90.9 [3.4] 90.6 [3.3] 84.5 [3.7] 85.9 [3.2] 85.2 [3.2]
5 90.7 [3.8] 91.4 [3.6] 90.8 [3.5] 85.4 [3.6] 86.0 [3.1] 85.4 [3.3]
6 91.1 [3.7] 91.6 [3.7] 91.4 [3.7] 85.9 [3.5] 86.9 [3.3] 86.0 [3.2]
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Maternal education

< primary - 89.5 [3.5] 89.5 [3.6] - 84.2 [3.2] 84.2 [3.5]
Primary - 90.2 [3.5] 90.1 [3.5] - 85.2 [3.3] 84.9 [3.3]
Vocational - 90.9 [3.4] 90.8 [3.5] - 85.4 [3.5] 85.6 [3.2]
Secondary - 90.9 [3.3] 91.1 [3.5] - 85.7 [3.1] 85.5 [3.4]
University - 91.7 [3.3] 91.5 [4.1] - 86.6 [3.2] 86.0 [3.3]
p for trend - <0.001 <0.001 - <0.001 <0.001

Paternal education

< primary - 89.4 [3.6] 89.4 [3.7] - 84.2 [3.2] 84.1 [3.5]
Primary - 90.2 [3.5] 89.9 [3.5] - 85.1 [3.4] 84.7 [3.2]
Vocational - 90.8 [3.4] 90.7 [3.4] - 85.4 [3.5] 85.3 [3.2]
Secondary - 90.7 [3.4] 91.0 [3.5] - 85.6 [3.1] 85.7 [3.5]
University - 91.1 [3.3] 91.3 [3.9] - 85.9 [3.1] 85.7 [3.5]
p for trend - <0.001 <0.001 - <0.001 <0.001
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Table A2.3. Mean LTR [SD] for given measures of childhood socioeconomic

circumstances

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Asset score

0 0.95 [0.07] 0.90 [0.05] 0.90 [0.05] 0.91 [0.07] 0.87 [0.06] 0.87 [0.06]
1 0.95 [0.05] 0.89 [0.05] 0.90 [0.05] 0.92 [0.06] 0.86 [0.05] 0.88 [0.06]
2 0.94 [0.06] 0.89 [0.05] 0.91 [0.05] 0.91 [0.06] 0.86 [0.05] 0.88 [0.05]
3 0.94 [0.06] 0.89 [0.05] 0.90 [0.06] 0.91 [0.06] 0.86 [0.05] 0.87 [0.06]
4 0.94 [0.06] 0.90 [0.05] 0.91 [0.05] 0.91 [0.06] 0.85 [0.05] 0.87 [0.06]
5 0.94 [0.06] 0.89 [0.05] 0.91 [0.05] 0.91 [0.06] 0.86 [0.06] 0.88 [0.06]
6 0.94 [0.06] 0.90 [0.05] 0.91 [0.06] 0.91 [0.06] 0.85 [0.05] 0.88 [0.06]
p for trend 0.212 0.635 0.035 0.012 <0.001 0.630

Maternal education

< primary - 0.90 [0.05] 0.91 [0.06] - 0.86 [0.05] 0.88 [0.06]
Primary - 0.89 [0.05] 0.90 [0.05] - 0.86 [0.05] 0.87 [0.06]
Vocational - 0.89 [0.05] 0.90 [0.06] - 0.86 [0.05] 0.87 [0.05]
Secondary - 0.89 [0.05] 0.91 [0.05] - 0.86 [0.05] 0.88 [0.06]
University - 0.90 [0.05] 0.92 [0.05] - 0.86 [0.06] 0.88 [0.05]
p for trend - 0.507 0.002 - 0.033 0.314

Paternal education

< primary - 0.90 [0.05] 0.90 [0.06] - 0.86 [0.05] 0.88 [0.06]
Primary - 0.89 [0.05] 0.91 [0.05] - 0.86 [0.05] 0.87 [0.06]
Vocational - 0.89 [0.05] 0.90 [0.05] - 0.86 [0.05] 0.87 [0.05]
Secondary - 0.89 [0.05] 0.91 [0.05] - 0.86 [0.05] 0.87 [0.06]
University - 0.90 [0.05] 0.92 [0.06] - 0.86 [0.05] 0.88 [0.05]
p for trend - 0.466 <0.001 - 0.037 0.390
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Appendix 3. Blood pressure

Table A3.1. Change [95% CI] in men’s systolic blood pressure (mmHg) for a one unit

change in direct and indirect measures of childhood SEC†, adjusted for age, BMI,

smoking and antihypertensive use

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.20
[-0.30, 0.70]

0.427 0.05
[-0.38, 0.48]

0.828 -0.48
[-0.81, -0.16]

0.003

+ adult SEC 0.37
[-0.18, 0.92]

0.184 0.12
[-0.31, 0.56]

0.579 0.04
[-0.31, 0.39]

0.814

+ anthropometry 0.19
[-0.31, 0.69]

0.452 0.09
[-0.35, 0.52]

0.701 -0.50
[-0.82, -0.17]

0.003

+ adult SEC,
anthropometry

0.34
[-0.21, 0.89]

0.222 0.14
[-0.29, 0.58]

0.521 0.01
[-0.34, 0.36]

0.949

Maternal
education

Age, BMI and
smoking

- - -0.21
[-0.78, 0.36]

0.471 -1.15
[-1.69, -0.60]

<0.001

+ adult SEC - - 0.21
[-0.39, 0.81]

0.487 -0.14
[-0.75, 0.48]

0.666

+ anthropometry - - -0.16
[-0.73, 0.42]

0.593 -1.16
[-1.71, -0.61]

<0.001

+ adult SEC,
anthropometry

- - 0.24
[-0.36, 0.84]

0.441 -0.17
[-0.79, 0.44]

0.583

Paternal
education

Age, BMI and
smoking

- - -0.07
[-0.62, 0.48]

0.795 -1.25
[-1.73, -0.76]

<0.001

+ adult SEC - - 0.34
[-0.24, 0.91]

0.254 -0.33
[-0.89, 0.23]

0.249

+ anthropometry - - -0.04
[-0.59, 0.51]

0.889 -1.28
[-1.77, -0.78]

<0.001

+ adult SEC,
anthropometry

- - 0.34
[-0.23, 0.92]

0.243 -0.38
[-0.94, 0.18]

0.185

Anthropometry

Height Age, BMI and
smoking

0.06
[-0.04, 0.15]

0.230 -0.10
[-0.21, 0.01]

0.064 -0.01
[-0.10, 0.08]

0.837

+ child SEC 0.03
[-0.06, 0.13]

0.491 -0.08
[-0.19, 0.03]

0.135 0.06
[-0.04, 0.15]

0.231

+ adult SEC 0.09
[-0.02, 0.20]

0.095 -0.06
[-0.17, 0.04]

0.245 0.09
[-0.01, 0.18]

0.076

+ child and adult
SEC

0.09
[-0.02, 0.20]

0.107 -0.05
[-0.16, 0.06]

0.386 0.11
[0.01, 0.20]

0.027

Leg length Age, BMI and
smoking

0.09
[-0.05, 0.22]

0.216 -0.13
[-0.29, 0.02]

0.088 0.03
[-0.10, 0.16]

0.634

+ child SEC 0.06
[-0.08, 0.20]

0.367 -0.12
[-0.28, 0.04]

0.131 0.11
[-0.02, 0.24]

0.106

+ adult SEC 0.08
[-0.06, 0.23]

0.263 -0.09
[-0.25, 0.06]

0.238 0.12
[-0.01, 0.25]

0.074

+ child and adult
SEC

0.09
[-0.06, 0.24]

0.237 -0.09
[-0.25, 0.07]

0.292 0.14
[0.01, 0.27]

0.040

Trunk
length

Age, BMI and
smoking

0.05
[-0.12, 0.21]

0.575 -0.13
[-0.32, 0.07]

0.217 -0.08
[-0.24, 0.08]

0.329

+ child SEC 0.01
[-0.16, 0.18]

0.927 -0.08
[-0.29, 0.12]

0.417 0.00
[-0.16, 0.17]

0.955

+ adult SEC 0.14
[-0.04, 0.32]

0.138 -0.06
[-0.27, 0.14]

0.534 0.07
[-0.09, 0.24]

0.395

+ child and adult
SEC

0.12
[-0.06, 0.31]

0.194 -0.02
[-0.23, 0.18]

0.815 0.11
[-0.06, 0.28]

0.198

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.2. Change [95% CI] in women’s systolic blood pressure (mmHg) for a one

unit change in direct and indirect measures of childhood SEC†, adjusted for age,

BMI, smoking and antihypertensive use

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

-0.48
[-0.97, 0.01]

0.057 -0.08
[-0.52, 0.37]

0.738 -0.14
[-0.45, 0.16]

0.359

+ adult SEC -0.39
[-0.94, 0.17]

0.173 0.02
[-0.42, 0.46]

0.932 0.31
[-0.02, 0.65]

0.069

+ anthropometry -0.43
[-0.92, 0.06]

0.087 -0.03
[-0.47, 0.41]

0.888 -0.10
[-0.41, 0.21]

0.510

+ adult SEC,
anthropometry

-0.35
[-0.91, 0.20]

0.214 0.05
[-0.40, 0.49]

0.833 0.33
[-0.01, 0.67]

0.056

Maternal
education

Age, BMI and
smoking

- - -0.24
[-0.81, -0.33]

0.406 -0.98
[-1.50, -0.46]

<0.001

+ adult SEC - - 0.00
[-0.59, 0.60]

0.988 -0.19
[-0.77, 0.40]

0.533

+ anthropometry - - -0.18
[-0.75, 0.40]

0.544 -0.93
[-1.45, -0.41]

<0.001

+ adult SEC,
anthropometry

- - 0.03
[-0.56, 0.63]

0.910 -0.17
[-0.76, 0.42]

0.575

Paternal
education

Age, BMI and
smoking

- - -0.32
[-0.87, 0.22]

0.245 -1.06
[-1.53, -0.59]

<0.001

+ adult SEC - - -0.09
[-0.66, 0.48]

0.761 -0.29
[-0.84, 0.26]

0.296

+ anthropometry - - -0.27
[-0.82, 0.27]

0.328 -1.01
[-1.49, -0.54]

<0.001

+ adult SEC,
anthropometry

- - -0.07
[-0.64, 0.50]

0.809 -0.28
[-0.82, 0.27]

0.324

Anthropometry

Height Age, BMI and
smoking

-0.14
[-0.24, -0.04]

0.004 -0.22
[-0.34, -0.11]

<0.001 -0.12
[-0.21, -0.03]

0.012

+ child SEC -0.12
[-0.22, -0.02]

0.018 -0.23
[-0.35, -0.11]

<0.001 -0.10
[-0.19, 0.00]

0.045

+ adult SEC -0.14
[-0.25, -0.03]

0.013 -0.20
[-0.31, -0.08]

0.001 -0.06
[-0.16, 0.04]

0.215

+ child and adult
SEC

-0.13
[-0.24, -0.02]

0.018 -0.21
[-0.33, -0.09]

0.001 -0.06
[-0.16, 0.04]

0.227

Leg length Age, BMI and
smoking

-0.19
[-0.33, -0.05]

0.006 -0.28
[-0.44, -0.13]

<0.001 -0.16
[-0.29, -0.04]

0.010

+ child SEC -0.16
[-0.30, -0.02]

0.022 -0.29
[-0.45, -0.13]

<0.001 -0.14
[-0.27, -0.02]

0.026

+ adult SEC -0.19
[-0.34, -0.04]

0.013 -0.25
[-0.41, -0.10]

0.002 -0.10
[-0.23, 0.02]

0.113

+ child and adult
SEC

-0.18
[-0.34, -0.03]

0.017 -0.26
[-0.43, -0.10]

0.002 -0.11
[-0.24, 0.02]

0.087

Trunk
length

Age, BMI and
smoking

-0.12
[-0.29, 0.04]

0.148 -0.24
[-0.45, -0.04]

0.021 -0.09
[-0.25, 0.08]

0.299

+ child SEC -0.10
[-0.27, -0.07]

0.238 -0.26
[-0.48, -0.05]

0.017 -0.05
[-0.22, 0.12]

0.570

+ adult SEC -0.11
[-0.30, 0.08]

0.254 -0.21
[-0.42, 0.00]

0.053 -0.01
[-0.18, 0.16]

0.938

+ child and adult
SEC

-0.10
[-0.29, 0.09]

0.293 -0.23
[-0.44, -0.01]

0.038 0.01
[-0.16, 0.19]

0.881

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.3. Change [95% CI] in men’s diastolic blood pressure (mmHg) for a one

unit change in direct and indirect measures of childhood SEC†, adjusted for age,

BMI, smoking and antihypertensive use

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.21
[-0.08, 0.51]

0.156 0.03
[-0.22, 0.29]

0.790 -0.10
[-0.29, 0.10]

0.322

+ adult SEC 0.28
[-0.04, 0.61]

0.086 0.03
[-0.22, 0.29]

0.803 0.05
[-0.16, 0.27]

0.613

+ anthropometry 0.16
[-0.13, 0.46]

0.277 0.01
[-0.24, 0.27]

0.910 -0.15
[-0.34, 0.05]

0.141

+ adult SEC,
anthropometry

0.24
[-0.09, 0.56]

0.154 0.01
[-0.25, 0.26]

0.940 0.02
[-0.19, 0.23]

0.855

Maternal
education

Age, BMI and
smoking

- - 0.08
[-0.26, 0.41]

0.659 -0.12
[-0.44, 0.21]

0.475

+ adult SEC - - 0.24
[-0.11, 0.59]

0.185 0.16
[-0.21, 0.53]

0.403

+ anthropometry - - 0.05
[-0.29, 0.39]

0.773 -0.19
[-0.52, 0.14]

0.257

+ adult SEC,
anthropometry

- - 0.21
[-0.14, 0.56]

0.235 0.11
[-0.26, 0.48]

0.229

Paternal
education

Age, BMI and
smoking

- - 0.12
[-0.20, 0.44]

0.462 -0.01
[-0.30, 0.28]

0.939

+ adult SEC - - 0.27
[-0.07, 0.61]

0.117 0.27
[-0.07, 0.61]

0.117

+ anthropometry - - 0.10
[-0.22, 0.42]

0.554 -0.09
[-0.39, 0.21]

0.550

+ adult SEC,
anthropometry

- - 0.25
[-0.09, 0.59]

0.143 0.21
[-0.13, 0.55]

0.225

Anthropometry

Height Age, BMI and
smoking

0.13
[0.08, 0.19]

<0.001 0.05
[-0.02, 0.11]

0.138 0.08
[0.03, 0.13]

0.004

+ child SEC 0.12
[0.06, 0.18]

<0.001 0.05
[-0.01, 0.11]

0.132 0.10
[0.04, 0.15]

0.001

+ adult SEC 0.15
[0.09, 0.21]

<0.001 0.06
[0.00, 0.13]

0.052 0.12
[0.06, 0.17]

<0.001

+ child and adult
SEC

0.15
[0.08, 0.21]

<0.001 0.07
[0.00, 0.13]

0.049 0.12
[0.06, 0.18]

<0.001

Leg length Age, BMI and
smoking

0.18
[0.10, 0.26]

<0.001 0.04
[-0.05, 0.12]

0.436 0.11
[0.04, 0.19]

0.004

+ child SEC 0.17
[0.09, 0.26]

<0.001 0.04
[-0.06, 0.13]

0.445 0.13
[0.05, 0.21]

0.001

+ adult SEC 0.19
[0.10, 0.28]

<0.001 0.05
[-0.04, 0.14]

0.267 0.14
[0.07, 0.22]

<0.001

+ child and adult
SEC

0.19
[0.10, 0.28]

<0.001 0.05
[-0.04, 0.14]

0.286 0.14
[0.06, 0.22]

0.001

Trunk
length

Age, BMI and
smoking

0.12
[0.02, 0.22]

0.015 0.10
[-0.01, 0.22]

0.081 0.07
[-0.02, 0.17]

0.141

+ child SEC 0.10
[0.00, 0.20]

0.058 0.11
[-0.01, 0.23]

0.072 0.10
[0.00, 0.20]

0.054

+ adult SEC 0.15
[0.04, 0.25]

0.008 0.13
[0.01, 0.25]

0.030 0.13
[0.03, 0.23]

0.011

+ child and adult
SEC

0.13
[0.02, 0.24]

0.017 0.14
[0.02, 0.26]

0.024 0.14
[0.04, 0.25]

0.006

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.4. Change [95% CI] in women’s diastolic blood pressure (mmHg) for a one

unit change in direct and indirect measures of childhood SEC†, adjusted for age,

BMI, smoking and antihypertensive use

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.06
[-0.21, 0.34]

0.649 0.06
[-0.18, 0.30]

0.614 0.13
[-0.05, 0.30]

0.156

+ adult SEC 0.11
[-0.21, 0.43]

0.492 0.09
[-0.15, 0.33]

0.477 0.27
[0.07, 0.46]

0.007

+ anthropometry 0.06
[-0.22, 0.34]

0.668 0.06
[-0.18, 0.30]

0.621 0.13
[-0.05, 0.31]

0.145

+ adult SEC,
anthropometry

0.12
[-0.20, 0.43]

0.476 0.08
[-0.16, 0.32]

0.496 0.27
[0.07, 0.47]

0.007

Maternal
education

Age, BMI and
smoking

- - 0.15
[-0.16, 0.46]

0.332 -0.13
[-0.43, 0.16]

0.384

+ adult SEC - - 0.22
[-0.10, 0.54]

0.181 0.16
[-0.18, 0.49]

0.368

+ anthropometry - - 0.16
[-0.15, 0.46]

0.321 -0.13
[-0.43, 0.17]

0.398

+ adult SEC,
anthropometry

- - 0.21
[-0.11, 0.53]

0.191 0.16
[-0.18, 0.49]

0.364

Paternal
education

Age, BMI and
smoking

- - 0.01
[-0.29, 0.30]

0.958 -0.12
[-0.39, 0.15]

0.370

+ adult SEC - - 0.06
[-0.24, 0.37]

0.683 0.14
[-0.17, 0.46]

0.381

+ anthropometry - - 0.01
[-0.28, 0.30]

0.945 -0.13
[-0.40, 0.14]

0.359

+ adult SEC,
anthropometry

- - 0.06
[-0.25, 0.36]

0.708 0.14
[-0.18, 0.45]

0.398

Anthropometry

Height Age, BMI and
smoking

0.01
[-0.05, 0.06]

0.812 -0.04
[-0.11, 0.02]

0.153 -0.02
[-0.07, 0.04]

0.580

+ child SEC 0.02
[-0.04, 0.07]

0.580 -0.05
[-0.11, 0.01]

0.114 -0.01
[-0.07, 0.04]

0.651

+ adult SEC 0.00
[-0.06, 0.06]

0.968 -0.04
[-0.10, 0.03]

0.254 0.01
[-0.05, 0.07]

0.712

+ child and adult
SEC

0.00
[-0.06, 0.06]

0.989 -0.04
[-0.10, 0.02]

0.206 0.01
[-0.05, 0.06]

0.823

Leg length Age, BMI and
smoking

-0.03
[-0.11, 0.05]

0.485 -0.10
[-0.19, -0.02]

0.015 -0.06
[-0.13, 0.01]

0.085

+ child SEC -0.02
[-0.10, 0.06]

0.686 -0.10
[-0.19, -0.01]

0.022 -0.06
[-0.14, 0.01]

0.081

+ adult SEC -0.02
[-0.11, 0.06]

0.619 -0.09
[-0.18, -0.01]

0.029 -0.04
[-0.11, 0.04]

0.323

+ child and adult
SEC

-0.02
[-0.11, 0.06]

0.608 -0.09
[-0.18, 0.00]

0.044 -0.05
[-0.12, 0.03]

0.196

Trunk
length

Age, BMI and
smoking

0.06
[-0.03, 0.15]

0.215 0.03
[-0.08, 0.15]

0.555 0.06
[-0.03, 0.16]

0.190

+ child SEC 0.07
[-0.03, 0.17]

0.157 0.01
[-0.11, 0.12]

0.892 0.08
[-0.02, 0.17]

0.127

+ adult SEC 0.04
[-0.07, 0.14]

0.494 0.05
[-0.07, 0.16]

0.427 0.10
[0.00, 0.20]

0.049

+ child and adult
SEC

0.03
[-0.07, 0.14]

0.541 0.02
[-0.10, 0.14]

0.729 0.11
[0.01, 0.21]

0.034

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.5. Prevalence (%) of hypertension (160/95mmHg) by age and measures of

childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

Age

45-49 38.0 33.9 38.2 29.1 38.2 28.1
50-54 50.2 41.8 43.5 39.1 47.3 38.9
55-59 62.0 51.1 58.5 52.5 58.8 53.0
60-64 66.0 47.6 58.6 57.1 65.0 59.8
65-69 71.3 56.2 63.8 69.3 67.1 64.2
70+ 75.0 52.9 58.7 74.5 80.0 69.4
p for trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Assets in childhood

0 68.3 50.2 58.0 70.8 65.0 55.8
1 68.9 48.3 57.7 60.2 60.3 59.8
2 67.3 47.2 55.9 61.6 57.7 54.9
3 66.1 43.6 54.4 57.0 52.0 49.0
4 59.6 46.6 57.3 52.9 48.8 48.2
5 54.3 50.0 50.7 43.5 49.2 47.2
6 53.6 43.7 44.1 41.9 45.8 38.0
p for trend <0.001 0.100 <0.001 <0.001 <0.001 <0.001

Paternal education

< primary - 49.9 50.8 - 61.6 55.9
Primary - 47.5 55.8 - 56.0 51.9
Vocational - 46.6 51.9 - 53.4 48.3
Secondary - 46.3 51.9 - 54.7 44.8
University - 46.5 49.6 - 53.2 38.9
p for trend - 0.168 0.042 - 0.001 <0.001

Maternal education

< primary - 50.2 51.7 - 62.7 57.1
Primary - 47.4 55.7 - 55.8 50.8
Vocational - 45.6 50.4 - 54.2 48.8
Secondary - 45.2 50.8 - 52.9 42.7
University - 48.0 47.3 - 46.2 35.8
p for trend - 0.055 0.012 - <0.001 <0.001
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Table A3.6. OR [95% CI] for hypertension (160/95mmHg) for a one unit change in

adult SEC†

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-
value

Men

Education 0.95
[0.87, 1.04]

0.241 0.94
[0.88, 1.00]

0.043 0.99
[0.93, 1.06]

0.854

Deprivation 0.98
[0.94, 1.01]

0.191 0.97
[0.95, 0.99]

0.001 0.97
[0.95, 0.99]

0.005

People per room 1.13
[1.00, 1.28]

0.046 0.91
[0.78, 1.07]

0.257 1.07
[0.96, 1.20]

0.219

Assets 0.98
[0.95, 1.02]

0.349 0.95
[0.92, 0.98]

0.002 0.99
[0.96, 1.01]

0.327

Women

Education 0.90
[0.83, 0.97]

0.006 0.99
[0.92, 1.05]

0.644 0.90
[0.85, 0.97]

0.003

Deprivation 0.99
[0.96, 1.02]

0.679 0.98
[0.96, 1.00]

0.034 0.97
[0.95, 0.99]

0.007

People per room 0.98
[0.90, 1.08]

0.729 0.93
[0.82, 1.05]

0.252 0.93
[0.85, 1.03]

0.187

Assets 0.95
[0.92, 0.99]

0.007 0.99
[0.96, 1.02]

0.413 0.97
[0.94, 1.00]

0.033

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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Table A3.7. OR [95% CI] for hypertension (140/90mmHg) for a one unit change in

adult SEC†, excluding those on anti-hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-
value

Men

Education 0.91
[0.82, 1.02]

0.108 0.86
[0.80, 0.93]

<0.001 0.83
[0.76, 0.90]

<0.001

Deprivation 0.98
[0.94, 1.02]

0.372 0.97
[0.95, 1.00]

0.019 0.96
[0.94, 0.99]

0.006

People per room 1.10
[0.95, 1.29]

0.196 0.92
[0.77, 1.10]

0.355 0.95
[0.82, 1.10]

0.492

Assets 0.93
[0.89, 0.97]

0.001 0.95
[0.91, 0.98]

0.004 0.97
[0.94, 1.01]

0.111

Women

Education 0.98
[0.89, 1.08]

0.661 0.96
[0.88, 1.04]

0.322 0.89
[0.82, 0.98]

0.013

Deprivation 1.02
[0.99, 1.06]

0.206 1.01
[0.99, 1.03]

0.398 0.98
[0.95, 1.01]

0.167

People per room 0.91
[0.80, 1.03]

0.135 0.80
[0.68, 0.94]

0.008 0.98
[0.85, 1.13]

0.805

Assets 1.01
[0.97, 1.05]

0.759 0.96
[0.92, 1.00]

0.032 0.95
[0.91, 0.99]

0.012

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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Table A3.8. OR [95% CI] for hypertension (160/95mmHg) for a one unit change in

adult SEC†, excluding those on anti-hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-
value

Men

Education 0.94
[0.84, 1.06]

0.319 0.89
[0.83, 0.96]

0.003 0.91
[0.82, 0.99]

0.037

Deprivation 0.98
[0.94, 1.03]

0.429 0.98
[0.96, 1.00]

0.065 0.96
[0.93, 0.99]

0.004

People per room 1.16
[0.99, 1.35]

0.059 0.81
[0.67, 0.98]

0.034 0.82
[0.68, 0.98]

0.033

Assets 0.96
[0.92, 1.01]

0.084 0.95
[0.91, 0.98]

0.004 0.95
[0.91, 0.99]

0.010

Women

Education 0.92
[0.82, 1.04]

0.167 0.97
[0.89, 1.06]

0.550 0.89
[0.79, 1.01]

0.070

Deprivation 1.00
[0.96, 1.05]

0.905 1.00
[0.98, 1.03]

0.837 0.97
[0.94, 1.01]

0.147

People per room 0.89
[0.75, 1.04]

0.146 0.77
[0.64, 0.92]

0.004 0.89
[0.72, 1.09]

0.271

Assets 0.98
[0.93, 1.04]

0.530 0.96
[0.92, 1.01]

0.092 0.95
[0.90, 1.00]

0.069

† 
One higher level of education, one point higher on material position scale, one more room per

person in home or one more asset
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Table A3.9. OR [95% CI] for men’s hypertension (160/95mmHg) for a one unit change

in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.03
[0.97, 1.10]

0.311 1.05
[1.01, 1.10]

0.022 0.99
[0.95, 1.02]

0.479

+ adult SEC 1.05
[0.98, 1.13]

0.140 1.06
[1.01, 1.10]

0.015 0.98
[0.94, 1.02]

0.391

+ anthropometry 1.03
[0.97, 1.10]

0.362 1.05
[1.01, 1.10]

0.025 0.99
[0.95, 1.02]

0.496

+ adult SEC,
anthropometry

1.05
[0.98, 1.12]

0.169 1.05
[1.01, 1.10]

0.018 0.98
[0.94, 1.02]

0.379

Maternal
education

Age, BMI and
smoking

- - 1.02
[0.97, 1.08]

0.390 1.02
[0.96, 1.09]

0.453

+ adult SEC - - 1.06
[1.00, 1.12]

0.055 1.02
[0.95, 1.09]

0.552

+ anthropometry - - 1.02
[0.97, 1.08]

0.410 1.03
[0.96, 1.09]

0.420

+ adult SEC,
anthropometry

- - 1.06
[1.00, 1.12]

0.062 1.02
[0.95, 1.09]

0.565

Paternal
education

Age, BMI and
smoking

- - 0.99
[0.94, 1.05]

0.789 1.02
[0.97, 1.08]

0.457

+ adult SEC - - 1.02
[0.96, 1.08]

0.494 1.02
[0.95, 1.08]

0.596

+ anthropometry - - 0.99
[0.94, 1.05]

0.734 1.02
[0.97, 1.08]

0.421

+ adult SEC,
anthropometry

- - 1.02
[0.96, 1.08]

0.533 1.02
[0.95, 1.08]

0.615

Anthropometry

Height Age, BMI and
smoking

1.01
[1.00, 1.02]

0.060 1.00
[0.99, 1.01]

0.716 1.00
[0.99, 1.01]

0.624

+ child SEC 1.01
[1.00, 1.02]

0.173 1.00
[0.99, 1.01]

0.613 1.00
[0.99, 1.01]

0.762

+ adult SEC 1.01
[1.00, 1.02]

0.113 1.00
[0.99, 1.01]

0.451 1.00
[0.99, 1.01]

0.797

+ child and adult
SEC

1.01
[1.00, 1.02]

0.168 1.00
[0.99, 1.02]

0.398 1.00
[0.99, 1.01]

0.881

Leg length Age, BMI and
smoking

1.02
[1.00, 1.03]

0.070 1.00
[0.98, 1.01]

0.903 1.01
[0.99, 1.02]

0.443

+ child SEC 1.01
[1.00, 1.03]

0.159 1.00
[0.98, 1.02]

0.959 1.01
[0.99, 1.02]

0.330

+ adult SEC 1.01
[1.00, 1.03]

0.128 1.00
[0.99, 1.02]

0.868 1.01
[0.99, 1.02]

0.292

+ child and adult
SEC

1.01
[0.99, 1.03]

0.166 1.00
[0.99, 1.02]

0.848 1.01
[0.99, 1.02]

0.275

Trunk
length

Age, BMI and
smoking

1.01
[0.99, 1.03]

0.295 1.01
[0.99, 1.03]

0.404 0.98
[0.97, 1.00]

0.064

+ child SEC 1.01
[0.99, 1.03]

0.524 1.01
[0.99, 1.03]

0.315 0.98
[0.97, 1.00]

0.076

+ adult SEC 1.01
[0.99, 1.03]

0.399 1.01
[0.99, 1.03]

0.236 0.98
[0.96, 1.00]

0.071

+ child and adult
SEC

1.01
[0.98, 1.03]

0.514 1.01
[0.99, 1.04]

0.187 0.98
[0.97, 1.00]

0.096

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.10. OR [95% CI] for men’s hypertension (140/90mmHg) for a one unit

change in direct and indirect measures of childhood SEC†, excluding those on anti-

hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

0.97
[0.90, 1.05]

0.454 1.04
[0.99, 1.09]

0.127 0.98
[0.94, 1.03]

0.455

+ adult SEC 1.02
[0.94, 1.10]

0.701 1.04
[1.00, 1.10]

0.074 1.02
[0.97, 1.07]

0.460

+ anthropometry 0.96
[0.89, 1.04]

0.351 1.04
[0.99, 1.09]

0.119 0.98
[0.93, 1.02]

0.300

+ adult SEC,
anthropometry

1.01
[0.93, 1.09]

0.900 1.04
[1.00, 1.10]

0.077 1.01
[0.97, 1.06]

0.596

Maternal
education

Age, BMI and
smoking

- - 0.97
[0.91, 1.03]

0.282 0.95
[0.88, 1.02]

0.154

+ adult SEC - - 1.01
[0.94, 1.08]

0.790 1.01
[0.92, 1.09]

0.895

+ anthropometry - - 0.97
[0.91, 1.03]

0.292 0.94
[0.87, 1.01]

0.089

+ adult SEC,
anthropometry

- - 1.01
[0.94, 1.08]

0.814 1.00
[0.92, 1.09]

0.979

Paternal
education

Age, BMI and
smoking

- - 0.99
[0.93, 1.05]

0.728 0.96
[0.89, 1.02]

0.196

+ adult SEC - - 1.03
[0.97, 1.10]

0.356 1.02
[0.94, 1.10]

0.593

+ anthropometry - - 0.99
[0.93, 1.05]

0.710 0.94
[0.88, 1.01]

0.094

+ adult SEC,
anthropometry

- - 1.03
[0.96, 1.10]

0.390 1.01
[0.93, 1.09]

0.794

Anthropometry

Height Age, BMI and
smoking

1.02
[1.00, 1.03]

0.022 1.00
[0.99, 1.01]

0.587 1.01
[1.00, 1.03]

0.050

+ child SEC 1.02
[1.00, 1.03]

0.049 1.00
[0.99, 1.01]

0.635 1.02
[1.00, 1.03]

0.013

+ adult SEC 1.03
[1.01, 1.04]

0.002 1.00
[0.99, 1.01]

0.937 1.02
[1.01, 1.03]

0.003

+ child and adult
SEC

1.02
[1.01, 1.04]

0.004 1.00
[0.99, 1.01]

0.951 1.02
[1.01, 1.03]

0.002

Leg length Age, BMI and
smoking

1.02
[1.00, 1.04]

0.035 0.99
[0.97, 1.01]

0.219 1.02
[1.00, 1.03]

0.058

+ child SEC 1.02
[1.00, 1.04]

0.068 0.99
[0.97, 1.00]

0.213 1.02
[1.00, 1.04]

0.017

+ adult SEC 1.03
[1.01, 1.05]

0.015 0.99
[0.98, 1.01]

0.431 1.02
[1.01, 1.04]

0.011

+ child and adult
SEC

1.03
[1.00, 1.05]

0.028 0.99
[0.98, 1.01]

0.395 1.02
[1.01, 1.04]

0.011

Trunk
length

Age, BMI and
smoking

1.02
[0.99, 1.04]

0.171 1.01
[0.98, 1.03]

0.560 1.01
[0.99, 1.03]

0.293

+ child SEC 1.02
[0.99, 1.04]

0.249 1.01
[0.99, 1.03]

0.463 1.02
[0.99, 1.04]

0.178

+ adult SEC 1.03
[1.01, 1.06]

0.017 1.01
[0.99, 1.04]

0.241 1.02
[1.00, 1.05]

0.053

+ child and adult
SEC

1.03
[1.00, 1.06]

0.028 1.01
[0.99, 1.04]

0.222 1.03
[1.00, 1.05]

0.039

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.11. OR [95% CI] for men’s hypertension (160/95mmHg) for a one unit

change in direct and indirect measures of childhood SEC†, excluding those on anti-

hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.06
[0.98, 1.15]

0.165 1.01
[0.96, 1.07]

0.591 0.99
[0.93, 1.04]

0.575

+ adult SEC 1.07
[0.98, 1.17]

0.116 1.02
[0.97, 1.08]

0.418 1.00
[0.94, 1.06]

0.999

+ anthropometry 1.05
[0.97, 1.13]

0.257 1.01
[0.96, 1.07]

0.612 0.98
[0.93, 1.03]

0.400

+ adult SEC,
anthropometry

1.06
[0.97, 1.16]

0.203 1.02
[0.97, 1.07]

0.455 0.99
[0.94, 1.05]

0.858

Maternal
education

Age, BMI and
smoking

- - 0.99
[0.93, 1.06]

0.841 0.97
[0.89, 1.06]

0.517

+ adult SEC - - 1.03
[0.96, 1.10]

0.440 1.02
[0.92, 1.12]

0.768

+ anthropometry - - 0.99
[0.93, 1.06]

0.824 0.96
[0.88, 1.05]

0.375

+ adult SEC,
anthropometry

- - 1.03
[0.96, 1.10]

0.470 1.01
[0.91, 1.12]

0.864

Paternal
education

Age, BMI and
smoking

- - 0.96
[0.90, 1.03]

0.266 0.98
[0.91, 1.07]

0.704

+ adult SEC - - 0.99
[0.93, 1.06]

0.828 1.02
[0.93, 1.12]

0.701

+ anthropometry - - 0.96
[0.90, 1.03]

0.232 0.97
[0.90, 1.05]

0.478

+ adult SEC,
anthropometry

- - 0.99
[0.92, 1.06]

0.761 1.01
[0.92, 1.11]

0.861

Anthropometry

Height Age, BMI and
smoking

1.03
[1.01, 1.04]

0.001 1.00
[0.99, 1.01]

0.949 1.01
[1.00, 1.03]

0.068

+ child SEC 1.02
[1.01, 1.04]

0.007 1.00
[0.99, 1.01]

0.859 1.02
[1.00, 1.04]

0.016

+ adult SEC 1.03
[1.01, 1.05]

0.001 1.00
[0.99, 1.02]

0.694 1.02
[1.00, 1.04]

0.014

+ child and adult
SEC

1.03
[1.01, 1.05]

0.002 1.00
[0.99, 1.02]

0.594 1.02
[1.01, 1.04]

0.007

Leg length Age, BMI and
smoking

1.04
[1.01, 1.06]

0.001 0.99
[0.97, 1.01]

0.357 1.02
[1.00, 1.04]

0.067

+ child SEC 1.03
[1.01, 1.06]

0.004 0.99
[0.97, 1.01]

0.428 1.03
[1.00, 1.05]

0.023

+ adult SEC 1.04
[1.01, 1.06]

0.002 0.99
[0.98, 1.01]

0.582 1.03
[1.00, 1.05]

0.018

+ child and adult
SEC

1.04
[1.01, 1.06]

0.004 1.00
[0.98, 1.01]

0.610 1.03
[1.01, 1.05]

0.015

Trunk
length

Age, BMI and
smoking

1.02
[0.99, 1.05]

0.135 1.01
[0.99, 1.04]

0.281 1.01
[0.99, 1.04]

0.375

+ child SEC 1.02
[0.99, 1.04]

0.255 1.02
[0.99, 1.04]

0.174 1.02
[0.99, 1.05]

0.193

+ adult SEC 1.03
[1.00, 1.06]

0.041 1.02
[0.99, 1.04]

0.147 1.02
[0.99, 1.05]

0.192

+ child and adult
SEC

1.03
[1.00, 1.06]

0.083 1.02
[1.00, 1.05]

0.099 1.02
[1.00, 1.05]

0.105

† One additional asset or one higher level of parental education, 1cm change in height, leg

length or trunk length
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Table A3.12. OR [95% CI] for women’s hypertension (160/95mmHg) for a one unit

change in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.02
[0.96, 1.09]

0.454 1.01
[0.97, 1.05]

0.613 0.98
[0.95, 1.02]

0.386

+ adult SEC 1.04
[0.97, 1.12]

0.223 1.01
[0.97, 1.06]

0.504 1.00
[0.96, 1.04]

0.887

+ anthropometry 1.03
[0.97, 1.09]

0.401 1.01
[0.97, 1.05]

0.683 0.99
[0.95, 1.02]

0.527

+ adult SEC,
anthropometry

1.04
[0.97, 1.12]

0.228 1.01
[0.97, 1.06]

0.561 1.00
[0.97, 1.05]

0.812

Maternal
education

Age, BMI and
smoking

- - 1.02
[0.96, 1.07]

0.587 0.97
[0.91, 1.03]

0.308

+ adult SEC - - 1.03
[0.97, 1.08]

0.382 1.01
[0.94, 1.08]

0.811

+ anthropometry - - 1.01
[0.96, 1.07]

0.642 0.97
[0.92, 1.04]

0.414

+ adult SEC,
anthropometry

- - 1.02
[0.97, 1.08]

0.423 1.01
[0.94, 1.08]

0.761

Paternal
education

Age, BMI and
smoking

- - 1.04
[0.98, 1.09]

0.184 0.98
[0.92, 1.03]

0.386

+ adult SEC - - 1.04
[0.99, 1.10]

0.118 1.01
[0.95, 1.08]

0.738

+ anthropometry - - 1.03
[0.98, 1.09]

0.209 0.98
[0.93, 1.04]

0.523

+ adult SEC,
anthropometry

- - 1.04
[0.99, 1.10]

0.139 1.01
[0.95, 1.08]

0.680

Anthropometry

Height Age, BMI and
smoking

0.99
[0.98, 1.00]

0.137 1.00
[0.99, 1.01]

0.904 0.99
[0.98, 1.00]

0.026

+ child SEC 0.99
[0.98, 1.00]

0.163 1.00
[0.99, 1.01]

0.835 0.99
[0.98, 1.00]

0.037

+ adult SEC 0.99
[0.98, 1.01]

0.243 1.00
[0.99, 1.01]

0.846 0.99
[0.98, 1.00]

0.134

+ child and adult
SEC

0.99
[0.98, 1.01]

0.261 1.00
[0.99, 1.01]

0.907 0.99
[0.98, 1.00]

0.124

Leg length Age, BMI and
smoking

1.00
[0.98, 1.01]

0.717 0.99
[0.98, 1.01]

0.285 0.99
[0.97, 1.00]

0.052

+ child SEC 1.00
[0.98, 1.01]

0.768 0.99
[0.97, 1.00]

0.181 0.99
[0.97, 1.00]

0.049

+ adult SEC 1.00
[0.98, 1.02]

0.990 0.99
[0.98, 1.01]

0.310 0.99
[0.97, 1.01]

0.190

+ child and adult
SEC

1.00
[0.98, 1.02]

0.909 0.99
[0.97, 1.01]

0.209 0.99
[0.97, 1.00]

0.125

Trunk
length

Age, BMI and
smoking

0.98
[0.96, 1.00]

0.041 1.02
[1.00, 1.04]

0.104 0.99
[0.97, 1.01]

0.180

+ child SEC 0.98
[0.96, 1.00]

0.048 1.01
[0.99, 1.04]

0.167 0.99
[0.97, 1.01]

0.285

+ adult SEC 0.98
[0.96, 1.00]

0.050 1.02
[1.00, 1.04]

0.092 0.99
[0.97, 1.01]

0.370

+ child and adult
SEC

0.98
[0.95, 1.00]

0.041 1.02
[0.99, 1.04]

0.151 0.99
[0.97, 1.01]

0.503

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.13. OR [95% CI] for women’s hypertension (140/90mmHg) for a one unit

change in direct and indirect measures of childhood SEC†, excluding those on anti-

hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.03
[0.95, 1.11]

0.464 1.02
[0.97, 1.07]

0.510 1.03
[0.98, 1.08]

0.305

+ adult SEC 1.02
[0.93, 1.11]

0.700 1.03
[0.98, 1.08]

0.304 1.05
[1.00, 1.11]

0.063

+ anthropometry 1.03
[0.96, 1.11]

0.405 1.02
[0.97, 1.07]

0.523 1.03
[0.98, 1.08]

0.236

+ adult SEC,
anthropometry

1.02
[0.94, 1.11]

0.662 1.03
[0.97, 1.08]

0.321 1.06
[1.00, 1.12]

0.057

Maternal
education

Age, BMI and
smoking

- - 1.00
[0.94, 1.08]

0.916 0.94
[0.87, 1.03]

0.170

+ adult SEC - - 1.02
[0.95, 1.10]

0.586 1.00
[0.91, 1.11]

0.935

+ anthropometry - - 1.00
[0.94, 1.08]

0.922 0.95
[0.87, 1.03]

0.227

+ adult SEC,
anthropometry

- - 1.02
[0.95, 1.10]

0.612 1.01
[0.91, 1.11]

0.902

Paternal
education

Age, BMI and
smoking

- - 1.00
[0.94, 1.07]

0.935 0.95
[0.88, 1.02]

0.165

+ adult SEC - - 1.02
[0.95, 1.09]

0.629 0.99
[0.91, 1.09]

0.869

+ anthropometry - - 1.00
[0.94, 1.07]

0.960 0.95
[0.88, 1.03]

0.236

+ adult SEC,
anthropometry

- - 1.02
[0.95, 1.09]

0.672 0.99
[0.91, 1.09]

0.911

Anthropometry

Height Age, BMI and
smoking

0.99
[0.98, 1.00]

0.177 1.00
[0.98, 1.01]

0.752 0.99
[0.97, 1.00]

0.068

+ child SEC 0.99
[0.98, 1.01]

0.202 1.00
[0.98, 1.01]

0.665 0.99
[0.97, 1.00]

0.087

+ adult SEC 0.99
[0.97, 1.00]

0.134 1.00
[0.99, 1.01]

0.962 0.99
[0.98, 1.01]

0.438

+ child and adult
SEC

0.99
[0.97, 1.00]

0.142 1.00
[0.98, 1.01]

0.859 0.99
[0.98, 1.01]

0.362

Leg length Age, BMI and
smoking

0.98
[0.96, 1.00]

0.097 0.99
[0.97, 1.01]

0.305 0.98
[0.96, 1.00]

0.089

+ child SEC 0.98
[0.96, 1.01]

0.146 0.99
[0.97, 1.01]

0.315 0.98
[0.96, 1.00]

0.097

+ adult SEC 0.98
[0.96, 1.01]

0.167 0.99
[0.97, 1.01]

0.376 0.99
[0.97, 1.01]

0.374

+ child and adult
SEC

0.99
[0.96, 1.01]

0.208 0.99
[0.97, 1.01]

0.385 0.99
[0.97, 1.01]

0.266

Trunk
length

Age, BMI and
smoking

1.00
[0.97, 1.02]

0.806 1.01
[0.99, 1.04]

0.445 0.99
[0.96, 1.01]

0.338

+ child SEC 1.00
[0.97, 1.02]

0.714 1.01
[0.98, 1.03]

0.602 0.99
[0.96, 1.02]

0.418

+ adult SEC 0.99
[0.96, 1.02]

0.414 1.01
[0.99, 1.04]

0.287 1.00
[0.97, 1.03]

0.855

+ child and adult
SEC

0.99
[0.96, 1.01]

0.363 1.01
[0.98, 1.04]

0.420 1.00
[0.97, 1.03]

0.904

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A3.14. OR [95% CI] for women’s hypertension (160/95mmHg) for a one unit

change in direct and indirect measures of childhood SEC†, excluding those on anti-

hypertensive treatment

Czech Republic Russia Poland

OR [95% CI] p-value OR [95% CI] p-value OR [95% CI] p-value
Childhood socioeconomic circumstances

Assets Age, BMI and
smoking

1.11
[1.01, 1.22]

0.036 1.03
[0.97, 1.09]

0.360 1.02
[0.95, 1.09]

0.665

+ adult SEC 1.12
[1.00, 1.24]

0.042 1.04
[0.98, 1.10]

0.221 1.05
[0.97, 1.13]

0.233

+ anthropometry 1.11
[1.01, 1.22]

0.029 1.03
[0.97, 1.09]

0.385 1.02
[0.95, 1.09]

0.563

+ adult SEC,
anthropometry

1.12
[1.01, 1.24]

0.038 1.04
[0.98, 1.10]

0.241 1.05
[0.97, 1.13]

0.212

Maternal
education

Age, BMI and
smoking

- - 1.06
[0.98, 1.14]

0.152 0.93
[0.83, 1.05]

0.254

+ adult SEC - - 1.08
[1.00, 1.17]

0.059 0.97
[0.85, 1.11]

0.682

+ anthropometry - - 1.06
[0.98, 1.14]

0.163 0.94
[0.84, 1.06]

0.309

+ adult SEC,
anthropometry

- - 1.08
[0.99, 1.17]

0.068 0.98
[0.85, 1.12]

0.715

Paternal
education

Age, BMI and
smoking

- - 1.06
[0.99, 1.14]

0.098 0.95
[0.85, 1.05]

0.305

+ adult SEC - - 1.08
[1.00, 1.16]

0.054 0.97
[0.86, 1.10]

0.614

+ anthropometry - - 1.06
[0.99, 1.14]

0.111 0.95
[0.86, 1.06]

0.382

+ adult SEC,
anthropometry

- - 1.07
[1.00, 1.16]

0.065 0.97
[0.86, 1.10]

0.648

Anthropometry

Height Age, BMI and
smoking

0.99
[0.97, 1.01]

0.324 1.00
[0.98, 1.01]

0.753 0.98
[0.96, 1.00]

0.106

+ child SEC 0.99
[0.97, 1.01]

0.281 1.00
[0.98, 1.01]

0.572 0.98
[0.96, 1.01]

0.148

+ adult SEC 0.99
[0.97, 1.01]

0.288 1.00
[0.98, 1.01]

0.925 0.99
[0.97, 1.01]

0.407

+ child and adult
SEC

0.99
[0.97, 1.01]

0.270 1.00
[0.98, 1.01]

0.753 0.99
[0.97, 1.01]

0.394

Leg length Age, BMI and
smoking

0.99
[0.96, 1.01]

0.286 0.99
[0.97, 1.01]

0.200 0.97
[0.95, 1.00]

0.064

+ child SEC 0.98
[0.96, 1.01]

0.238 0.98
[0.96, 1.01]

0.167 0.97
[0.95, 1.00]

0.069

+ adult SEC 0.99
[0.96, 1.01]

0.317 0.99
[0.97, 1.01]

0.265 0.98
[0.96, 1.01]

0.251

+ child and adult
SEC

0.98
[0.96, 1.01]

0.275 0.99
[0.97, 1.01]

0.232 0.98
[0.95, 1.01]

0.199

Trunk
length

Age, BMI and
smoking

0.99
[0.97, 1.02]

0.723 1.02
[0.99, 1.04]

0.267 0.99
[0.96, 1.03]

0.702

+ child SEC 0.99
[0.96, 1.03]

0.717 1.01
[0.98, 1.04]

0.433 1.00
[0.96, 1.04]

0.912

+ adult SEC 0.99
[0.96, 1.02]

0.583 1.02
[0.99, 1.05]

0.198 1.00
[0.96, 1.04]

0.934

+ child and adult
SEC

0.99
[0.96, 1.03]

0.617 1.01
[0.99, 1.04]

0.321 1.00
[0.97, 1.04]

0.818

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length



282

Appendix 4. Lipids

Table A4.1. Prevalence (%) of high total cholesterol (>5mMol/l) by year of birth and

childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

High total
cholesterol (%)

72.2 80.4 75.8 79.4 90.0 82.4

Year of birth

1933-37 72.7 82.3 71.1 84.1 93.3 84.1
1938-42 71.5 83.6 73.1 84.3 93.1 86.7
1943-47 70.8 78.1 78.6 83.4 93.3 86.6
1948-52 73.9 81.0 79.4 76.9 88.4 82.5
1953-57 72.0 76.3 76.4 67.5 82.7 73.7
p for trend 0.729 0.001 <0.001 <0.001 <0.001 <0.001

Childhood assets

0 73.5 81.6 72.2 100.0 93.8 81.9
1 66.4 82.3 74.6 83.1 92.1 83.1
2 73.7 81.0 74.8 82.9 89.4 82.1
3 71.3 74.7 76.4 83.5 86.8 83.7
4 73.8 80.2 76.3 80.5 89.2 84.5
5 70.6 77.9 75.2 78.6 87..8 82.1
6 73.9 77.7 77.7 72.4 85.8 79.1
p for trend 0.545 0.008 0.067 <0.001 <0.001 0.070

Paternal education

< primary - 78.7 75.1 - 91.2 80.9
Primary - 80.5 75.2 - 89.7 83.4
Vocational - 83.0 76.0 - 90.3 81.3
Secondary - 79.8 76.6 - 90.1 81.1
University - 80.0 76.2 - 88.3 83.3
p for trend - 0.583 0.435 - 0.247 0.738

Maternal education

< primary - 81.5 74.6 - 91.6 78.9
Primary - 79.6 75.6 - 89.5 83.7
Vocational - 82.2 75.3 - 90.0 79.6
Secondary - 79.3 77.3 - 89.6 82.4
University - 80.2 75.0 - 87.9 83.3
p for trend - 0.495 0.389 - 0.078 0.902
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Table A4.2. OR [95% CI] of men’s high total cholesterol (>5mMol/l) for a one unit

increase in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR
[95% CI]

p-value OR
[95% CI]

p-value OR
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 1.02
[0.96, 1.09]

0.521 0.96
[0.91, 1.01]

0.117 1.01
[0.97, 1.05]

0.739

+ adult SEC 1.01
[0.94, 1.08]

0.767 0.96
[0.91, 1.00]

0.077 1.01
[0.97, 1.06]

0.638

+ anthropometry 1.03
[0.97, 1.10]

0.355 0.96
[0.92, 1.01]

0.140 1.01
[0.97, 1.05]

0.553

+ adult SEC,
anthropometry

1.02
[0.95, 1.09]

0.609 0.96
[0.91, 1.01]

0.093 1.01
[0.97, 1.06]

0.555

Maternal
education

Age - - 1.01
[0.94, 1.08]

0.753 1.00
[0.94, 1.07]

0.969

+ adult SEC - - 0.99
[0.92, 1.06]

0.764 1.01
[0.93, 1.09]

0.836

+ anthropometry - - 1.02
[0.95, 1.09]

0.655 1.01
[0.94, 1.08]

0.859

+ adult SEC,
anthropometry

- - 0.99
[0.93, 1.07]

0.878 1.01
[0.93, 1.09]

0.867

Paternal
education

Age - - 1.05
[0.98, 1.12]

0.172 1.00
[0.94, 1.06]

0.978

+ adult SEC - - 1.03
[0.96, 1.10]

0.426 1.01
[0.95, 1.09]

0.700

+ anthropometry - - 1.05
[0.98, 1.12]

0.157 1.01
[0.95, 1.07]

0.828

+ adult SEC,
anthropometry

- - 1.03
[0.96, 1.10]

0.391 1.01
[0.94, 1.09]

0.705

Anthropometry

Height Age 0.99
[0.98, 1.00]

0.073 0.99
[0.98, 1.00]

0.107 0.99
[0.98, 1.00]

0.102

+ child SEC 0.99
[0.97, 1.00]

0.052 0.99
[0.98, 1.00]

0.224 0.99
[0.98, 1.00]

0.046

+ adult SEC 0.99
[0.97, 1.00]

0.057 0.99
[0.97, 1.00]

0.055 0.99
[0.98, 1.00]

0.136

+ child & adult
SEC

0.99
[0.97, 1.00]

0.065 0.99
[0.98, 1.00]

0.159 0.99
[0.98, 1.00]

0.074

Leg length Age 0.99
[0.97, 1.01]

0.177 0.98
[0.96, 1.00]

0.019 0.99
[0.97, 1.00]

0.112

+ child SEC 0.99
[0.97, 1.00]

0.119 0.98
[0.96, 1.00]

0.043 0.98
[0.97, 1.00]

0.040

+ adult SEC 0.99
[0.97, 1.01]

0.232 0.98
[0.96, 0.99]

0.010 0.99
[0.97, 1.00]

0.159

+ child & adult
SEC

0.99
[0.97, 1.01]

0.238 0.98
[0.96, 1.00]

0.032 0.99
[0.97, 1.00]

0.075

Trunk
length

Age 0.98
[0.96, 1.01]

0.163 1.00
[0.98, 1.02]

0.960 0.99
[0.97, 1.01]

0.390

+ child SEC 0.98
[0.96, 1.01]

0.166 1.00
[0.98, 1.03]

0.711 0.99
[0.97, 1.01]

0.383

+ adult SEC 0.98
[0.96, 1.00]

0.074 1.00
[0.97, 1.02]

0.858 0.99
[0.97, 1.01]

0.417

+ child & adult
SEC

0.98
[0.96, 1.00]

0.090 1.00
[0.98, 1.03]

0.849 0.99
[0.97, 1.01]

0.394

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A4.3. OR [95% CI] of women’s high total cholesterol (>5mMol/l) for a one unit

increase in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR
[95% CI]

p-value OR
[95% CI]

p-value OR
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.95
[0.88, 1.02]

0.140 0.96
[0.91, 1.02]

0.232 1.02
[0.98, 1.07]

0.301

+ adult SEC 0.92
[0.85, 1.00]

0.043 0.95
[0.90, 1.01]

0.109 1.03
[0.98, 1.08]

0.272

+ anthropometry 0.95
[0.89, 1.02]

0.162 0.97
[0.91, 1.03]

0.328 1.03
[0.98, 1.07]

0.206

+ adult SEC,
anthropometry

0.92
[0.85, 1.00]

0.041 0.96
[0.90, 1.02]

0.164 1.03
[0.98, 1.08]

0.207

Maternal
education

Age - - 1.04
[0.96, 1.14]

0.328 1.07
[0.99, 1.15]

0.092

+ adult SEC - - 1.01
[0.92, 1.10]

0.834 1.07
[0.98, 1.16]

0.117

+ anthropometry - - 1.05
[0.97, 1.14]

0.253 1.07
[1.00, 1.16]

0.060

+ adult SEC,
anthropometry

- - 1.01
[0.93, 1.11]

0.759 1.08
[0.99, 1.17]

0.089

Paternal
education

Age - - 1.03
[0.95, 1.12]

0.427 1.03
[0.97, 1.11]

0.318

+ adult SEC - - 1.01
[0.92, 1.10]

0.883 1.05
[0.97, 1.13]

0.237

+ anthropometry - - 1.03
[0.95, 1.12]

0.417 1.04
[0.98, 1.12]

0.217

+ adult SEC,
anthropometry

- - 1.00
[0.92, 1.09]

0.926 1.06
[0.98, 1.14]

0.181

Anthropometry

Height Age 0.99
[0.98, 1.01]

0.331 0.98
[0.96, 0.99]

0.006 0.99
[0.98, 1.00]

0.174

+ child SEC 0.99
[0.98, 1.00]

0.179 0.98
[0.96, 1.00]

0.015 0.99
[0.98, 1.00]

0.118

+ adult SEC 0.99
[0.98 1.01]

0.471 0.97
[0.96, 0.99]

0.002 0.99
[0.97, 1.00]

0.098

+ child & adult
SEC

0.99
[0.98, 1.01]

0.378 0.98
[0.96, 0.99]

0.006 0.99
[0.97, 1.00]

0.082

Leg length Age 0.99
[0.97, 1.01]

0.184 0.97
[0.95, 1.00]

0.025 0.99
[0.97, 1.01]

0.185

+ child SEC 0.99
[0.97, 1.01]

0.152 0.98
[0.95, 1.00]

0.049 0.99
[0.97, 1.01]

0.157

+ adult SEC 0.99
[0.97, 1.01]

0.181 0.97
[0.95, 0.99]

0.009 0.99
[0.97, 1.00]

0.121

+ child & adult
SEC

0.99
[0.96, 1.01]

0.189 0.97
[0.95, 1.00]

0.023 0.99
[0.97, 1.00]

0.116

Trunk
length

Age 1.00
[0.98, 1.02]

0.986 0.97
[0.94, 1.00]

0.040 0.99
[0.97, 1.02]

0.527

+ child SEC 0.99
[0.97, 1.02]

0.610 0.97
[0.94, 1.00]

0.065 0.99
[0.97, 1.01]

0.387

+ adult SEC 1.01
[0.98, 1.03]

0.656 0.96
[0.93, 0.99]

0.019 0.99
[0.97, 1.01]

0.399

+ child & adult
SEC

1.00
[0.98, 1.03]

0.888 0.97
[0.94, 1.00]

0.039 0.99
[0.96, 1.01]

0.334

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A4.4. Prevalence (%) of low HDL cholesterol (<1.0mMol/l) by year of birth and

childhood SEC

Men Women
Czech

Republic
Russia Poland Czech

Republic
Russia Poland

N (% low HDL
cholesterol)

3130
(23.8)

4133
(4.1)

4516 (15.0) 3661
(33.7)

4910
(22.7)

4756
(26.8)

Year of birth

1933-37 23.4 3.9 14.0 36.6 23.7 30.1
1938-42 24.7 2.6 15.1 38.2 25.4 25.2
1943-47 27.0 4.3 16.0 33.6 23.6 28.5
1948-52 23.7 4.6 15.6 29.4 19.8 26.2
1953-57 19.1 5.2 14.0 29.9 21.0 25.0
p for trend 0.076 0.026 0.940 <0.001 0.005 0.068

Childhood assets

0 27.3 4.1 16.2 38.1 22.0 31.1
1 26.9 3.8 15.4 41.0 24.1 29.0
2 26.0 3.4 15.6 37.5 22.0 29.9
3 25.8 5.9 15.6 34.5 22.7 25.8
4 23.3 2.0 13.6 33.2 23.4 24.2
5 22.4 4.9 14.9 31.8 19.3 26.4
6 21.8 6.1 13.6 31.4 20.4 25.2
p for trend 0.045 0.110 0.178 0.010 0.140 0.006

Paternal education

< primary - 3.9 18.1 - 22.5 31.0
Primary - 4.0 16.3 - 21.8 27.8
Vocational - 4.5 12.5 - 24.5 26.9
Secondary - 4.3 12.7 - 21.1 24.6
University - 4.0 15.2 - 24.5 22.8
p for trend - 0.698 0.017 - 0.701 0.001

Maternal education

< primary - 3.6 19.0 - 23.3 28.3
Primary - 3.8 15.1 - 23.4 27.4
Vocational - 3.8 13.3 - 24.0 29.0
Secondary - 5.2 14.0 - 20.2 24.3
University - 5.0 12.9 - 19.8 19.8
p for trend - 0.074 0.023 - 0.072 0.011
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Table A4.5. OR [95% CI] of men’s low HDL cholesterol (<1.0mMol/l) for a one unit

increase in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR
[95% CI]

p-value OR
[95% CI]

p-value OR
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.95
[0.89, 1.02]

0.161 1.03
[0.94, 1.14]

0.497 0.97
[0.92, 1.01]

0.153

+ adult SEC 0.98
[0.91, 1.06]

0.625 1.03
[0.93, 1.13]

0.598 0.99
[0.94, 1.04]

0.609

+ anthropometry 0.95
[0.88, 1.01]

0.113 1.02
[0.92, 1.12]

0.701 0.95
[0.91, 1.00]

0.053

+ adult SEC,
anthropometry

0.98
[0.91, 1.05]

0.564 1.02
[0.92, 1.12]

0.765 0.98
[0.93, 1.03]

0.465

Maternal
education

Age - - 1.08
[0.95, 1.24]

0.232 0.91
[0.84, 0.98]

0.020

+ adult SEC - - 1.07
[0.93, 1.23]

0.366 0.93
[0.85, 1.02]

0.129

+ anthropometry - - 1.07
[0.93, 1.22]

0.349 0.89
[0.82, 0.97]

0.008

+ adult SEC,
anthropometry

- - 1.06
[0.92, 1.22]

0.426 0.93
[0.85, 1.02]

0.143

Paternal
education

Age - - 0.99
[0.87, 1.13]

0.910 0.91
[0.85, 0.98]

0.015

+ adult SEC - - 0.97
[0.85, 1.11]

0.672 0.92
[0.85, 1.00]

0.063

+ anthropometry - - 0.98
[0.86, 1.11]

0.710 0.89
[0.83, 0.96]

0.004

+ adult SEC,
anthropometry

- - 0.96
[0.84, 1.10]

0.588 0.92
[0.84, 1.00]

0.054

Anthropometry

Height Age 1.01
[0.99, 1.02]

0.357 1.03
[1.01, 1.06]

0.013 1.03
[1.01, 1.04]

<0.001

+ child SEC 1.01
[1.00, 1.02]

0.143 1.03
[1.00, 1.06]

0.028 1.03
[1.01, 1.04]

<0.001

+ adult SEC 1.01
[0.99, 1.02]

0.460 1.03
[1.00, 1.06]

0.031 1.03
[1.01, 1.04]

<0.001

+ child & adult
SEC

1.01
[0.99, 1.02]

0.339 1.03
[1.00, 1.05]

0.050 1.03
[1.01, 1.04]

0.001

Leg length Age 1.00
[0.98, 1.02]

0.913 1.01
[0.97, 1.05]

0.638 1.00
[0.98, 1.02]

0.793

+ child SEC 1.00
[0.98, 1.02]

0.948 1.00
[0.96, 1.04]

0.939 1.00
[0.98, 1.02]

0.810

+ adult SEC 1.00
[0.98, 1.02]

0.758 1.00
[0.97, 1.04]

0.811 1.00
[0.98, 1.02]

0.925

+ child & adult
SEC

1.00
[0.98, 1.02]

0.753 1.00
[0.96, 1.04]

0.952 1.00
[0.98, 1.02]

0.932

Trunk
length

Age 1.02
[1.00, 1.04]

0.092 1.10
[1.05, 1.15]

<0.001 1.08
[1.06, 1.11]

<0.001

+ child SEC 1.03
[1.01, 1.05]

0.016 1.10
[1.05, 1.16]

<0.001 1.09
[1.06, 1.11]

<0.001

+ adult SEC 1.02
[1.00, 1.05]

0.098 1.09
[1.04, 1.15]

<0.001 1.08
[1.06, 1.11]

<0.001

+ child & adult
SEC

1.03
[1.00, 1.05]

0.042 1.10
[1.04, 1.15]

<0.001 1.08
[1.05, 1.11]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A4.6. OR [95% CI] of women’s low HDL cholesterol (<1.0mMol/l) for a one unit

increase in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

OR
[95% CI]

p-value OR
[95% CI]

p-value OR
[95% CI]

p-value

Childhood socioeconomic circumstances

Assets Age 0.97
[0.92, 1.03]

0.332 1.00
[0.95, 1.05]

0.935 0.96
[0.92, 1.00]

0.027

+ adult SEC 1.01
[0.95, 1.08]

0.716 1.00
[0.95, 1.05]

0.906 1.00
[0.96, 1.05]

0.820

+ anthropometry 0.98
[0.92, 1.04]

0.453 0.99
[0.95, 1.04]

0.737 0.96
[0.92, 0.99]

0.018

+ adult SEC,
anthropometry

1.02
[0.95, 1.09]

0.594 0.99
[0.95, 1.04]

0.725 1.00
[0.96, 1.05]

0.864

Maternal
education

Age - - 0.98
[0.92, 1.04]

0.485 0.93
[0.87, 0.99]

0.023

+ adult SEC - - 1.00
[0.94, 1.06]

0.996 1.02
[0.95, 1.10]

0.515

+ anthropometry - - 0.97
[0.92, 1.03]

0.367 0.93
[0.87, 0.99]

0.019

+ adult SEC,
anthropometry

- - 0.99
[0.93, 1.06]

0.854 1.02
[0.95, 1.10]

0.520

Paternal
education

Age - - 1.04
[0.98, 1.10]

0.229 0.92
[0.87, 0.97]

0.003

+ adult SEC - - 1.06
[0.99, 1.12]

0.073 1.00
[0.94, 1.07]

0.935

+ anthropometry - - 1.03
[0.97, 1.09]

0.335 0.91
[0.86, 0.97]

0.002

+ adult SEC,
anthropometry

- - 1.05
[0.99, 1.11]

0.117 1.00
[0.94, 1.07]

0.953

Anthropometry

Height Age 0.99
[0.98, 1.00]

0.190 1.01
[1.00, 1.02]

0.205 1.00
[0.99, 1.02]

0.455

+ child SEC 0.99
[0.98, 1.00]

0.173 1.01
[0.99, 1.02]

0.308 1.01
[1.00, 1.02]

0.168

+ adult SEC 1.00
[0.98, 1.01]

0.463 1.01
[1.00, 1.02]

0.120 1.01
[1.00, 1.02]

0.075

+ child & adult
SEC

1.00
[0.98, 1.01]

0.494 1.01
[1.00, 1.02]

0.205 1.01
[1.00, 1.02]

0.053

Leg length Age 0.97
[0.96, 0.99]

0.001 0.99
[0.98, 1.01]

0.272 1.00
[0.99, 1.02]

0.839

+ child SEC 0.97
[0.96, 0.99]

0.001 0.99
[0.97, 1.01]

0.206 1.00
[0.99, 1.02]

0.538

+ adult SEC 0.98
[0.96, 0.99]

0.008 0.99
[0.98, 1.01]

0.429 1.01
[0.99, 1.02]

0.474

+ child & adult
SEC

0.98
[0.96, 0.99]

0.010 0.99
[0.97, 1.01]

0.318 1.01
[0.99, 1.02]

0.406

Trunk
length

Age 1.02
[1.00, 1.04]

0.076 1.04
[1.02, 1.07]

<0.001 1.01
[0.99, 1.03]

0.296

+ child SEC 1.02
[1.00, 1.04]

0.097 1.04
[1.02, 1.07]

<0.001 1.02
[1.00, 1.04]

0.108

+ adult SEC 1.02
[1.00, 1.05]

0.040 1.04
[1.02, 1.07]

<0.001 1.02
[1.00, 1.05]

0.030

+ child & adult
SEC

1.02
[1.00, 1.05]

0.041 1.04
[1.02, 1.07]

<0.001 1.03
[1.00, 1.05]

0.022

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length
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Table A4.7. Change [95% CI] in total cholesterol (mMol/l) associated with 1cm

increase in maximum or measured height

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Men

Maximum
height

Age -0.01
[-0.01, 0.00]

0.016 -0.01
[-0.01, 0.00]

0.035 -0.01
[-0.01, 0.00]

0.002

+ child SEC -0.01
[-0.01, 0.00]

0.006 -0.01
[-0.01, 0.00]

0.043 -0.01
[-0.01, 0.00]

0.001

+ adult SEC -0.01
[-0.01, 0.00]

0.015 -0.01
[-0.02, 0.00]

0.003 -0.01
[-0.01, 0.00]

0.001

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.013 -0.01
[-0.01, 0.00]

0.008 -0.01
[-0.02, 0.00]

0.001

Measured
height

Age -0.01
[-0.01, 0.00]

0.018 -0.01
[-0.01, 0.00]

0.043 -0.01
[-0.01, 0.00]

0.002

+ child SEC -0.01
[-0.01, 0.00]

0.007 -0.01
[-0.01, 0.00]

0.053 -0.01
[-0.02, 0.00]

0.001

+ adult SEC -0.01
[-0.01, 0.00]

0.017 -0.01
[-0.01, 0.00]

0.003 -0.01
[-0.01, 0.00]

0.001

+ child & adult
SEC

-0.01
[-0.02, 0.00]

0.014 -0.01
[-0.01, 0.00]

0.010 -0.01
[-0.02, 0.00]

0.001

Women

Maximum
height

Age -0.01
[-0.01, 0.00]

0.044 -0.01
[-0.02, 0.00]

0.001 0.00
[-0.01, 0.00]

0.126

+ child SEC -0.01
[-0.01, 0.00]

0.025 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.103

+ adult SEC -0.01
[-0.01, 0.00]

0.034 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.177

+ child & adult
SEC

-0.01
[-0.01, 0.00]

0.020 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.175

Measured
height

Age -0.01
[-0.01, 0.00]

0.038 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.114

+ child SEC -0.01
[-0.01, 0.00]

0.021 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.092

+ adult SEC -0.01
[-0.01, 0.00]

0.028 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.163

+ child & adult
SEC

-0.01
[-0.01, 0.00]

0.016 -0.01
[-0.02, -0.01]

<0.001 0.00
[-0.01, 0.00]

0.160
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Table A5.1. Age-adjusted change [95% CI] in self-reported BMI (kg/m2) with unit

increase in direct and indirect measures of childhood SEC†

Czech Republic Russia Poland

Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value Coeff.
[95% CI]

p-value

Men

Assets -0.15
[-0.25, -0.06]

0.001 0.05
[-0.04, 0.13]

0.310 -0.07
[-0.13, -0.01]

0.028

Maternal
education

- - -0.03
[-0.14, 0.09]

0.667 -0.21
[-0.31, -0.11]

<0.001

Paternal
education

- - 0.13
[0.02, 0.24]

0.022 -0.12
[-0.21, -0.03]

0.011

Women

Assets -0.22
[-0.35, -0.10]

<0.001 -0.20
[-0.30, -0.09]

<0.001 -0.26
[-0.33, -0.19]

<0.001

Maternal
education

- - -0.25
[-0.39, -0.11]

<0.001 -0.59
[-0.71, -0.47]

<0.001

Paternal
education

- - -0.20
[-0.33, -0.06]

0.004 -0.54
[-0.65, -0.44]

<0.001

†
 One additional asset or one higher level of parental education, 1cm change in height, leg length or

trunk length

Figure A5.1. Distribution of male BMI
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Table A5.2. Change [95% CI] in self-reported BMI (kg/m2) with unit increase in leg to

trunk ratio*

Czech Republic Russia Poland

OR
[95% CI]

p-value OR
[95% CI]

p-
value

OR
[95% CI]

p-value

Men

Age -11.88
[-14.18, -9.58]

<0.001 -19.33
[-21.92, -16.74]

<0.001 -15.05
[-17.18, -12.93]

<0.001

+ adult
SEC, anth.

-11.14
[-13.64, -8.64]

<0.001 -19.84
[-22.50, -17.18]

<0.001 -14.26
[-16.46, -12.07]

<0.001

Women

Age -10.35
[-13.01, -7.69]

<0.001 -22.56
[-25.52, -19.59]

<0.001 -15.17
[-17.62, -12.72]

<0.001

+ adult
SEC, anth.

-11.36
[-14.33, -8.40]

<0.001 -20.99
[-24.05, -17.94]

<0.001 -14.90
[-17.45, -12.35]

<0.001

*LTR is multiplied by 1000



Appendix 6. SCORE

Women Men
Non-smoker Smoker Non-smoker Smoker

Cholesterol (mmol) Cholesterol (mmol) Cholesterol (mmol) Cholesterol (mmol)

Age Systolic blood
pressure
(mmHg)

4 5 6 7 8 4 5 6 7 8 4 5 6 7 8 4 5 6 7 8

65 180 7 8 9 10 12 13 15 17 19 22 14 16 19 22 26 26 30 35 41 47
160 5 5 6 7 8 9 10 12 13 16 9 11 13 15 16 18 21 25 29 34
140 3 3 4 5 6 6 7 8 9 11 6 8 9 11 13 13 15 17 20 24
120 2 2 3 3 4 4 5 5 6 7 4 5 6 7 9 9 10 12 14 17

60 180 4 4 5 6 7 8 9 10 12 13 9 11 13 15 18 18 21 24 28 33
160 3 3 3 4 5 5 6 7 8 9 6 7 9 10 12 12 14 17 20 24
140 2 2 2 3 3 3 4 5 5 6 4 5 6 7 9 8 10 12 14 17
120 1 1 2 2 2 2 3 3 4 4 3 3 4 5 6 6 7 8 10 12

55 180 2 2 3 3 4 4 5 5 6 7 6 7 8 10 12 12 13 16 19 22
160 1 2 2 2 3 3 3 4 4 5 4 5 6 7 8 8 9 11 13 16
140 1 1 1 1 2 2 2 2 3 3 3 3 4 5 6 5 6 8 9 11
120 1 1 1 1 1 1 1 2 2 2 2 2 3 3 4 4 4 5 6 8

50 180 1 1 1 2 2 2 2 3 3 4 4 4 5 6 7 7 8 10 12 14
160 1 1 1 1 1 1 2 2 2 3 2 3 3 4 5 5 6 7 8 10
140 0 1 1 1 1 1 1 1 1 2 2 2 2 3 3 3 4 5 6 7
120 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 3 3 4 5

40 180 0 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2 2 3 3 4
160 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2 3
140 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 2 2
120 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Figure A6.1. Percentage 10-year risk of fatal cardiovascular disease in populations at high risk of cardiovascular disease, from

Conroy et al.420


